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PART 1: nECLARATION 

A.. SITE NAME AND LOCATION 

Arkwright Dump Site. 
CERCUS ID No. SCO 002 333 229 
Spartanburg, Spartanburg County, South Carolina 

B. STATEMENT OF BASIS AND PURPOSE 

This decision document presents the Selected Remedy for the Arkwright Dump Site, a municipal 
landfill in Spartanburg, Spartanburg County, South Carolina, which was chosen in accordance 
with CERCLA, as amended by SARA, and, to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan. This decision is based on the Administrative 
Record for this Site. 

C. ASSESSMENT OF THE SITE 

The response action selected in this Record of Decision is necessary to protect the public health, 
welfare, or the environment from actual or threatened releases of hazardous substances into the 
environment from this Site. 

D. DESCRIPTION OF THE SELECTED REMEDY 

The selected remedy employs the Presumptive Remedy for CERCLA municipal landfill~.; 
(containment) as one of four (4) major components, which are briefly listed below: 

• Construction I Installation of a Flexible Membrane Liner (FML) Cap: 
The landfill area will be capped in accord<mce with the Federal and State ARARs 
for solid waste landfi lis, with long-term O&M of the cap. Waste will be moved 
and consolidated as necessary to bring the contents to within the boundaries shown 
in the Feasibility Study (ROD Figure I-I). The cap will consist of native soils 
compacted to the required permeability (1 x w-~ em/sec), with a liner (FML) 
installed over the compacted soil. The liner will then be covered with soil and a 
vegetative cover (root zone) will be constructed on the exterior. The cap includes 
passive gas venting and appropriate surface-water runoff controls. 

• Implementation of Enhanced Biodegradation treatment for groundwater contamination: 
Enhanced Biodegradation treatments will be performed on groundwater to 
enhance or accelerate microbial degradation I destruction of Site COCs. A 
Treatability Study will be conducted to determine the most effective delivery 
strategies and gather necessary design information. One or more similar process 
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options such as injection of HRC. molasses, vegetable oil, or others may be used. 
Unless determined otherwise in the Treatability Study, the treatment will be 
targeted on those areas around the toe of the landfill that were found in the RI to 
be significant sources of contaminants leaching to groundwater. 

• Institutional Controls: 
Institutional controls will be necessary to prevent exposure to Site soils, since 
physical access to the Site is unrestricted and the cap will require 12-15 months to 
install. Controls may include easements, covenants, or possibly deed notices. 
Similarly, institutional controls to restrict the use of groundwater may be necessary 
on adjoining properties underlain by offsite-migrating groundwater containing Site 
Chemicals of Concern (COCs). Since land uses on and near the Site are 
undecided, an Institutional Controls Plan will be prepared during Remedial Design 
to ensure that Site use remains consistent with the remedy. 

• Groundwater Monitoring: 
Groundwater monitoring for Site Contaminants of Concern will be performed 
during the Remedial Design and Remedial Action phases, to monitor groundwater 
conditions before and after cap installation, and monitor the progress of treatment. 

E. STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with Federal 
and State requirements that are legally applicable or relevant and appropriate to the remedial 
action, is cost-effective, and utilizes permanent solutions and altemati ve treatment (or resource 
recovery) technologies to the maximum extent practicable. 

Since this is a Presumptive Remedy (CERCLA landfill) site, direct treatment or removal of the 
source materials in the landfill is not feasible. Therefore. under the Presumptive Remedy, the 
preference for treatment of wastes, rather than containment, cannot reasonably be met. 

This remedy will result in hazardous substances, pollutants, or contaminants remaining on-site 
above levels that would allow for unlimited use and unrestricted exposure. Use of the Site will 
always be restricted to the degree necessary to maintain the cap and assure its integrity. 
Therefore, an initial statutory Five-Year Review will be conducted five (5) years after Remedial 

Action construction begins, and additional reviews will be conducted every five years in 
accordance with the NCP. 
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F. DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary section of this Record of 
Decision. Additional information can be found in the Administrative Record file for this Site. 

o Chemicals of concern (COC) and their respective concentrations. 
o Baseline risk represented by the COCs. 
o Cleanup levels established for COCs and the basis for the levels. 
o How source materials constituting principal threats are addressed. 
o Current and reasonably anticipated future land use assumptions and current and future 

beneficial uses of groundwater considered in the baseline risk assessment and ROD. 
o Potential land and groundwater use that will be available at the Site as a result of the Selected 

Remedy. 
o Estimated capital, operation and maintenance (O&M), and total present worth costs; discount 

rate; and the number of years over which the remedy cost estimates are projected. 
o Key factors that led to selecting the remedy. 

mJNGSivNATURE 
~'~ 

Richard D. Green 
Director 
Waste Management Division 
Region IV 
United States Environmental Protection Agency 

Date 
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PART II: DECISION SUMMARY 

A. SITE NAME, LOCATION, AND DESCRIYfiON 

A.l Site Identification and Location 
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Pa e I 

The Arkwright Dump Site has been assigned US EPA ID Number SCO 002 333 229. The Site is 
an abandoned landfill located just south of the city limits of Spartanburg, in Spartanburg County, 
South Carolina (Figure A-1). The geographical coordinates are latitude N 34 deg 55 min 04 sec, 
longitude W 81 deg 55 min 14.2 sec. 

A.2 Site Type 

The Site is a 30-acre abandoned landfill. It was operated in the 1950s and 1960s by the City of 
Spartanburg. 

A.3 Lead and Support Agencies 

US EPA Region 4 has served in the lead agency role for all CERCLA activities to date. The 
South Carolina Department of Health and Environmental Control, Office of Environmental 
Quality Control, is the support agency. 

A.4 Source of Cleanup Monies 

Pursuant to the Administrative Order on Consent for the Rl/FS, effective November 30, 1999, 
costs for the RifFS and for EPA oversight have been paid by The City of Spartanburg. EPA 
intends to negotiate an order or consent decree with the city and other PRPs for RD/RA and for 
past response costs. 

A.5 Brief Site Description 

The Arkwright Dump Site is located at the north end of Hilltop Lane in the Arkwright 
community, immediately south of Spartanburg, South Carolina (see Figure A-2). During the 
1950s and 1960s, the City of Spartanburg operated a landfill on the Site. The landfill is believed 
to have accepted primarily municipal wastes; however, available infonnation indicates that 
medical, automotive, and other wastes were also disposed of in the landfill. In 1972, the dump 
was closed and a soil cover placed over the buried wastes. No development has occurred on the 
Site since the 1972 closure. In 1976 the City sold the property to a private citizen. To date, no 
operating records or pennits for the landfill have been found by the city, SCDHEC, or EPA. 
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B.. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

B.l History of Site Investigations 
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State environmental agency records do not indicate any previous environmental investigations at 
the Site. State personnel at the local Appalachia District III office (Spartanburg) were aware of 
the existence of the former landfill and referred to it as "the Arkwright Dump." Spartanburg 
County and City of Spartanburg officials indicated they were unaware of any previous 
environmental work. 

Information from a 1999 EPA study of aerial photography, nearby residents, and City of 
Spartanburg personnel indicates that a dump (later a landfill) was operated at the Site by the City 
during the 1950s and 1960s. The landfill is believed to have accepted primarily municipal wastes; 
however, available information suggests that medical, automotive, and other wastes were also 
probably disposed of in the landfill. In 1972, the dump was cJosed and a soiJ cover placed over 
the buried wastes. The City of Spartanburg sold the property to a private citizen in 1976. No 
landfill operating records or permits have been located to date. 

The Site was initially identified to EPA in February 1998 by the leader of a local community 
group. In early 1998, an EPA On-Scene Coordinator (OSC) of the Region 4 Emergency 
Response and Removals Branch conducted a site visit and walk-through and determined that no 
immediate, short-term threats to human health were present. Based on discussions with the 
nearby community and after consultation with SCDHEC representatives, EPA then elected to 
evaluate the Site under Superfund using Federal contract resources. A Preliminary Assessment 
(PA) was completed between June and September 1998, recommending that additional sampling 
be conducted. A Site Inspection (SI) was then conducted between October 1998 and May 1999, 
which identified the presence of a number of hazardous substances including inorganic 
compounds (heavy metals), pesticides, and organic chemicals. These substances were present in 
Site soils, groundwater, surface water, and sediment. 

During 1998 and 1999, EPA conducted initial and confirmatory sampling events on five (5) 
potable water wells, representing all those known to be in use within 1/4-mile of the Site. Based 
on these sample results, Region 4's Emergency Response and Removals Branch connected two 
nearby residences having affected private water wells to the Spartanburg municipal water supply, 
in May 1999. Remedial Investigation findings indicate that the contamination in those wells is 
highly unlikely to originate from the Site. 

B.2 CERCLA Enforcement Activities 

During June and July 1999, EPA Region 4 staff and representatives of the City of Spartanburg 
met and discussed the need for further investigation and eventual cleanup of the Site. These 
discussions culminated with the signature of an Administrative Order on Consent (AOC) for a 
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Remedial Investigation/Feasibility Study (RIIFS). The agreement was signed by EPA and 
became effective on November 30, 1999. In view of the agreement, EPA decided not to Hst the 
Site on the NPL, but rather to address the Site under an NPL-equivalent process (now known as 
the ··superfund Alternative Cleanup approach"). 

PRP search and other enforcement activities have been ongoing throughout the RifFS. 
Enforcement work to date indicates other potentially responsible parties (PRPs) involved with the 
site. EPA intends to negotiate an order or consent decree with the city and other PRPs for 
RD/RA and for past response costs. 

C. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

In February 1998, the leader of a local community advocacy and redevelopment group identified 
the Arkwright Dump Site to EPA staff at an Environmental Justice conference in Atlanta. Most 
nearby residents belong to the community group, "Re-Genesis," which had (prior to non-profit 
incorporation) more than 1400 members. Earlier, in August 1997, an EPA Community Relations 
Coordinater was first contacted by Re-Genesis' leader regarding his concerns about the former 
IMC Fertilizer plant, which adjoins Arkwright Dump along the northern boundary (Figure A-2). 
Throughout all Superfund work since 1998, there has been strong and consistent activity and 
interest by Re-Genesis. The group initially formed around health concerns about a number of 
nearby sites and facilities. The Arkwright Dump and former IMC Fertilizer sites represent only a 
portion of the community's larger, area-wide concerns. 

Community involvement for the RifFS at this site cannot be separated from the context of the 
remarkable, larger and wide-ranging community-driven project undertaken by Re-Genesis since 
1998, which is actively seeking to bring about community revitalization, redevelopment, and/or 
reuse of nearby properties and areas. This effort is likely to significantly change the character of 
the Site-surrounding area and bears on the land-use considerations in this Record of Decision. 

In March 1998 EPA began preparations for conducting Preliminary Assessment/Site Inspections 
on both the fonner IMC Fertilizer and Arkwright Dump sites. EPA and SCDHEC conducted a 
Public Meeting, hosted by Re-Genesis, in April 1998 to present the planned Site Assessment work 
to the community. Although pleased with the plans for investigation of the Site and the adjoining 
former IMC Fertilizer plant, community members expressed frustration with what was described 
as many years of government inaction in responding to their health concerns about the Site and 
other nearby sites. They also expressed interest in a number of outreach areas such as 
redevelopment grants, "Brownfields" projects, Environmental Justice initiatives, and training on 
the Superfund process. 

Before the SI began, in May 1998, EPA staff presented a briefing to Re-Genesis' Board of 
Directors concerning the site assessment work at both the Site and the adjoining former IMC 
Fertilizer site. Following up from the April public meeting, EPA then presented two sessions of 
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training to a total of approximately 80 local community attendees in late June 1998. Also in June 
1998, EPA met with representatives of the City of Spartanburg and Spartanburg County, to 
explain the planned site assessment work as had been done with Re-Genesis. Ongoing dialogue 
continued through the summer of 1998, and included a series of community interview sessions by 
EPA and by its SI Contractor, which provided useful information about operations on the Site and 
nearby properties. Upon completion of the PA (September 1998), EPA used this information in 
planning the SI sampling onsite, which occurred in late October 1998. 

Upon SI completion in May 1999, EPA issued a Fact Sheet conceming the Site sampling results 
and EPA's intention to seek further work at the Site. Discussions with City ofSpartanburg 
representatives during the summer of 1999!ed to the City's agreement to conduct an RI/FS. As 
part of the agreement, the City volunteered to arrange and fund ($25,000) a Technical Advisor to 
work with for Re-Genesis, in order to more effectively involve group members in understanding 
and commenting on RifFS documents. EPA signed the Administrative Order by Consent (AOC) 
for the Rl!FS on November 30, 1999. 

In early 2000, EPA established two local infonnation repositories, to facilitate public review of 
information concerning both the Site and the former IMC Fertilizer Site. Staff at CC Woodson 
Recreation Center, closer to the site, agreed to maintain Site materials and make them available to 
the public on request. The Spartanburg Public Library main location, on Church Street in the 
downtown area, hosts a second set of Site materials. Administrative Record binders are available 
at both locations. 

In planning for the RifFS during January through June 2000, the City's RI/FS Contractor 
arranged for long-time residents' input and review of possible waste areas and locations, as had 
EPA's contractor during 1998. A fact sheet describing the planned RI activities, entitled "RIJFS 
Update," was issued in May 2000. Re-Genesis volunteered to distribute the fact sheets within 
their organization, which assisted EPA in its efforts to inform the community. 

On July 24, 2000, an "RI Kickoff' meeting was held at Community Baptist Church, located just 
south of the Site. This meeting focused on then-upcoming fieldwork and the anticipated time 
periods expected for completing the RI and FS Reports, and also included a discussion of the 
"Presumptive Remedy" concept EPA and Contractor staff who were preparing the Draft 
Community Involvement Plan attended the meeting and conducted the first of the community 
interviews that same week. 

The planned sampling was completed in September 2000. However, the need for an additional 
phase of sampling (later designated "Phase IT") soon became evident. Planning of this work took 
place in early 2001, followed by field work between April and September 2001. Work since 
October 2001 has focused on revising and finalizing the RI, FS, and risk documents. 

Extensive informal communication with Re-Genesis continued throughout the two phases of the 
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Rl. During this time the community pursued its area~wide redevelopment efforts. In 1999 the 
area was designated as a "Demonstration Project" of the Federal Environmental Justice 
Interagency Working Group. "The Re~Genesis Project," as it is now known, has secured other 
funding resources and added a number of agencies, stakeholders and other parties to the 
partnership. In May 2000 ReGenesis hosted an official delegation from South Africa who were 
interested in Re~Genesis' progress as an example of citizen-led community revitalization and 
improvement. In partnership with Spartanburg County, The ReGenesis Project eventually 
secured an EPA Redevelopment Grant (July 2000), a State Revolving-Fund Brownfield grant 
(2000), a Federal Brownfields grant (April 2001), a line~item Federal appropriation through the 
US Department of Housing and Urban Development for neighborhood redevelopment, and (to 
the State) a Federal DOT appropriation for $l.2M for road design and construction (July 2002). 
The group has hosted four local redevelopment forums, two during 2000 and another two in 
2001. 

In addition to informal communications between EPA staff and Re-Genesis, EPA issued a series 
of "RifFS Update Fact Sheets" to keep the community apprised of developments. "RIIFS 
Update Fact Sheet No.2" was issued in March 2001, No.3 in October 2001, and No.4 in June 
2002. Re-Genesis continued to assist Region 4 by distributing the sheets within their membership; 
generally, ISO or 200 copies were provided each time. EPA has also used and maintained a 
mailing list to provide information to all interested parties beyond the area close to the Site. 

Throughout the RifFS EPA solicited input on the anticipated land usage in the future. While 
planning work has not proceeded as fast as desired by Re-Genesis, sufficient general plans are in 
discussion that will allow EPA to account for them in this document (see Section F). 

On July 23, 2002, EPA issued a Press Release through the Regional Office of Public Affairs, 
announcing issuance of the Proposed Plan and the planned public meeting date. Proposed Plan 
Fact Sheets were mailed out toRe-Genesis and to the mail list on July 19, 2002. A newspaper 
advertisement announcing the Proposed Plan, the Comment Period opening, and the meeting date, 
appeared in the Sunday edition of the Spartanburg Herald-Journal on July 21, 2002. The 
Proposed Plan Public Meeting was held on August 6, 2002. Community members raised a 
number of questions about the Rl findings, the cap proposed in the remedy, health concerns, and 
other issues. Two sets of written comments, and one question on an EPA form provided at the 
meeting, were also received. EPA's responses to these questions and concerns is presented in 
Responsiveness Summary portion (Appendix A) of this Record of Decision. 

D. SCOPE AND ROLE OF THE RESPONSE ACTION 

The selected remedy described in Section L of this document is intended to be the final action for 
cleanup at this site. The remedy will address all risks posed by the affected media: 

- Contaminated surface and subsurface soils, and 
~ Site groundwater and contaminated groundwater migrating offsite and entering 

surface water (Fairforest Creek). 
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Capping is EPA's Presumptive Remedy for municipal landfill sites. Therefore, capping is a 
component of the Site remedy. Contact with contaminated soils, and erosion of soils allowing 

offsite migration of the contaminants, will be addressed though the construction of a suitable 
engineered containment cover (cap) in accordance with the Presumptive Remedy. Onsite and 
offsite groundwater contamination will be addressed through insitu groundwater treatment, as 
described in Section L. 

Completion of this remedy is expected to leave the property suitable for redevelopment, as long as 
property usage is consistent with the anticipated future use of the Site, which envisions one or 
more types of recreational use (Section F). 

The EPA Region 4 Emergency Response and Removals Branch connected two nearby residences 
with contaminated water supply wells to the Spartanburg municipal water system in May 1999. 
(As noted earlier, subsequent Rl work indicates the Site is highly unlikely to be the origin of 
contamination in those wells.) Other than CERCLA Site Assessment, the RJJFS is the only other 
response action to date. Future response actions as described in this Record of Decision will be 
implemented under CERCLA authority unless delegated to the State in accordance with 

applicable EPA policies. 

E. SITE CHARACTERISTICS 

E.l Site Physical Setting 

E.l.l Topography and Surface Features 

The Site is a rectangle-shaped 30-acre property bounded by Fairforest Creek to the east, u former 
fertilizer plant property (IMC) to the north, an active chemical-manufacturing facility (Rhodia) to 
the west, and homes to the south and southeast. As shown in Figure A-2, the Site lies on a 
northeast- to southwest-trending ridge, and slopes eastward toward Fairforest Creek, which forms 
the eastern Site boundary. Surface elevations range from 688 feet above mean sea level (MSL) at 
the top of the ridge to approximately 615 feet MSL along Fairforest Creek. The landfill has a soil 

cover of variable thickness and has a heavy growth of kudzu, trees, and natural vegetation. Only 

one structure probably related to the landfill remains at the Site, a small brick gate-house or 
office, located in the center of the Site along the old main road which was along the ridge line. 

In addition to overland drainage toward Fairforest Creek, some portions of the northern half of 
Site drain to an unnamed tributary along the northern boundary with the IMC property, which 
flows east and converges with Fairforest Creek. Fairforest Creek flows to the south. The 
estimated annual mean !low rate for Fairforest Creek, measured approximately 1.25 miles 

downstream of the Site, was 37.8 cubic feet per second (cfs) for 1996 and 32.7 cfs for 1997. 
West of the main ridge, in the northwestern comer of the Site, standing water in a low-lying area 
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has been observed for short periods, which appears to be a recurring but non-permanent feature. 
Portions of the Site along Fairforest Creek lie within the 1 00-year flood plain, and flat-lying areas 
along the creek's banks are classified as wetlands. 

Research conducted during the RI found no known areas of historical or archeological importance 
on or immediately near the Site. 

E.l.2 Regional and Site-Specific Geology/Hydrogeology 

The Site lies within the Inner Piedmont Belt of the Piedmont Geologic Province. The Inner 
Piedmont belt is one of several elongated, northeast-southwest trending geographic zones which 
make up the Southern Piedmont Province. Bedrock of this province is the product of regional 
metamorphism that formed several metamorphic rock types including biotite gneiss, biotite 
schists, quartzite, hornblende gneiss, and other gabbro-type rocks, of Precambrian to early 
Paleozoic age. Volcanic intrusions are also common throughout the Inner Piedmont Belt. In 
less-weathered zones within bedrock, fractures develop along bedding and cleavage planes and 
are capable of transmitting appreciable amounts of water. 

Across the Inner Piedmont, the crystalline rocks have weathered into a soft clayey or sandy 
saprolite. Saprolite is produced when rock has been weathered in-situ (in place), through 
chemical alteration by infiltrating rainwater. Saprolite exhibits some structural and mineralogical 
characteristics of the underlying parent rock such as foliation, bedding and fractures. It can be 
present from the surface to as deep as 100 feet or more. 

Competent bedrock was encountered onsite in several soil and monitoring well borings, at depths 
ranging from 25-30 feet to 50-55 feet below land surface (BLS). Rock core samples collected 
from several of the monitoring well borings were predominantly granite gneiss with biotite schist. 
Biotite gneiss bedrock observed onsite (Fairforest Creek) consisted of medium to coarse-grained 
quartz and feldspar with accessory biotite and muscovite. These rock types weather to a dark 
red, clay-rich saprolite. Soils in the Site area represent the Madison-Congaree-Cecil-Worsham 
soil series, which are deep, well drained, gently sloping soils displaying moderate infiltration, 
permeability, and water-capacity characteristics. 

Regionally, the primary source of recharge to aquifers is surface infiltration, typically in the form 
of precipitation and snowmelt. Because rainfall is plentiful throughout most of the year, the water 
table is mainly affected by surface features, and tends to follow the elevation contours of the land 
surface. The mountainous and rolling terrain favors heavier groundwater recharge in low-lying 
regions rather than at higher elevations. Water table depth can range from a few feet below the 
surface in low-lying areas, to more than 100 feet at higher elevations 

Groundwater in the Piedmont Province occurs in a complex and interconnected two-part system 
of alluvium/saprolite, and underlying bedrock. Individual aquifers within the area are not 
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extensive, and most potable water is supplied by streams and lakes. Well yields vary greatly and 

depend upon the rock type, saprolite thickness, and whether fractures or zones of groundwater 

flow are intersected. Higher-yielding wells typicaJiy extend to depths of 150 to 250 feet, and 

intersect water-bearing fractures and faults. 

RI activities included the completion of numerous borings for installing both temporary and 
permanent groundwater monitoring wells. The Site's hydrogeologic setting consists of a vadose 
(unsaturated) zone of saprolite, or in some places alluvium (streambed sediment), underlain by a 
water table (unconfined) aquifer. The water table is relatively shallow and appears to mimic the 

surface topography. Depth to the water table onsite ranges from approximately 6 to 42 feet BLS. 
Water in the shallow water table aquifer moves down gradient (Figure E-1 ), generally west to east, 
until it discharges into Fairforest Creek. Site groundwater appears to recharge from infiltrating 
rainwater on the higher elevation areas to the west. Based on a series of hydraulic conductivity 
tests on Site monitoring wells, and assuming an effective porosity of 0.45, the estimated 
horizontal groundwater flow velocity in the shallow aquifer is about 450 feet per year. 

Measurements from wells in the deeper bedrock aquifer show a depth to groundwater ranging 
from approximately 8 to 63 feet BLS. As with the shallow aquifer, the groundwater flow 
direction is also generally eastward across the site, toward Fairforest Creek (Figure E-2). A slight 
upward vertical hydraulic gradient was recorded in monitor well clusters MW-lAJB and MW-
4NB/C/D, which are located along Fairforest Creek. The upward gradient indicates that the 
bedrock aquifer is draining upward into the bed of Fairforest Creek. 

The aquifer system as a whole, onsite and regionally, is classified by EPA as "Class II B" and by 
South Carolina as "Class GB" groundwater. Both classifications indicate that groundwater from 

the aquifer system is a potential source of drinking water. 

E.1.3 Remedial Investigation 

After a planning period, the RIIFS was conducted in two field activity phases: July through 
December 2000 (Phase 1), and April through September 2001 (Phase ll). The RI comprised a 

large investigation that included collection and analysis of more than 280 samples of groundwater, 

surface water, soil vapor, soil and sediment. 

RI soil sampling was tailored to the Presumptive Remedy, to the degree possible. Extensive 
screening-level VOC surface/subsurface soil samples (37/27 respectively) were collected with the 
objective of locating any "hot spots" of organic compounds capable of affecting groundwater. 
Representative sample sets (6 each) of surface water and sediment were collected. Also, since 
there was essentially no information on-hand about the landfill contents, sixteen test pits were 

excavated for this purpose, as well as to characterize and document any landfill contents having 

enforcement significance. 
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Groundwater was investigated through the installation and sampling of 18 temporary monitoring 
wells, which then guided the placement of 15 permanent monitoring wells. Landfill gas emission 
was evaluated through installing and sampling 16 soil vapor wells and by conducting a soil-gas 
screening investigation. Figure E-3 shows the locations of all field samples collected during the 
RI. 

Other than the landfill itself, no other potential contaminant sources of Site origin were found. 
Visual examination of landfill contents in test pits, considered together with the soil vapor and soil 
gas screening results, did not reveal any "hot spots"_or areas of highly concentrated wastes. The 
materials seen were primarily mun1cipal wastes (trash, plastic, glass, discarded household items, 
white goods), medical materials (gloves, plastic shrouds, hoods, bone fragments, syringes with 
needles, vials, bottles), and automotive wastes (gas tanks, wiring, miscellaneous auto parts, tires). 
Textile spools, bobbins and other discards were also present. An area of approximately 8-112 
acres on the eastern toe of the landfill, an area of possible industrial wastes pointed out by 
residents, unfortunately proved inaccessible due to difficult field conditions which prevented safe 
excavation using heavy equipment. 

Cross-sections of the test pits and groundwater monitoring wells indicated that the waste 
materials are generally above the water table depth across the landfill. According to a waste 
thickness map (Figure E-4) generated from Site borings, the waste pile ranges up to more than 44 
feet thick. From Site boring data, the landfill waste volume is estimated to be approximately 
745,000 cubic yards. 

E.2 Nature and Extent of Contamination 

E.2.1 Soil 

As shown in Table E-1, eight organic and inorganic chemicals were found at levels more than two 
times above background or above a health screening value in surface soil, warranting 
consideration in the Baseline Risk Assessment (Potential Contaminants of Concern). This reflects 
the poor condition of the soil cover on the landfill. The most widely-detected chemical was 
dioxin, although levels were very low (below Y2 microgram per kilogram (JLg/kg) in all cases). 
Sixteen chemicals were detected above background levels in subsurface soils. Burning of waste 
materials at the surface and below ground is reported from the past, and may be the source of 
dioxins in soil. Throughout this document, the term "dioxins" will refer to the entire family of 
related congeners of 2,3,7 ,8-tetrachlorodibenzo-p-dioxin, as represented in RI samples by the 
summary "TEQ" figure. 

E.2.2 Groundwater 

Groundwater contamination (Table E-2) by volatile organic compounds (VOCs) is present, 
mainly in three monitor well clusters (MW-1, MW-2, MW-4) on the eastern half of the Site along 



Record of Decisi011 
Arkwright Dump Site 

September 2002 
Pa e 14 

Fairforest Creek, and in an offsite well located southeast of the Site and along the creek (MW -9}. 
The two main compounds are trichloroethylene (TCE) and tetrachloroethylene (PCE). TCE, 
PCE and four other VOCs exceed the Maximum Contaminant Levels (MCLs) established under 
the Safe Drinking Water Act for aquifers which could be used as a potable water source. 

Levels of PCE ranged up to 938 micrograms per liter (,ug/1); TCE up to 230 ,ugll; cis- L ,2-
dichloroethylene up to 290 ,ug/1; vinyl chloride up to 39 ,ug/1; and total VOCs up to approximately 
1500 ,ug/1. From the RI, 47 detected chemicals were forwarded into the Baseline Risk 
Assessment for consideration. 

The widespread detection of cis- and trans-l ,2-dichloroethene and vinyl chloride, which are 
microbial degradation products of tetrachloroethene, indicates that biological degradation is 
occurring in the aquifer. 

Phase IT samples of shallow groundwater entering Fairforest Creek indicate that there are two 
general areas where VOC-contaminated groundwater is entering at low concentrations. 
Individual VOC )eveJs range from 5 to 390 ,ug!L in the groundwater entering the creek. To the 
southeast, Site contaminants are present at MW-9 (see Figure E-3) and discharge to Fairforest 
Creek as far south as sample location MP-5, some 350 feet south of the property boundary. To 
the northeast, the VOC detections in groundwater feeding Fairforest Creek (samples MP-80 and 
MP-96, Figure E-3) probably also represent contaminated Site groundwater moving offsite, under 
the former IMC Fertilizer plant property. Location MP-96 is approximately 180 feet upstream, 
northwest, of the confluence of the unnamed tributary and Fairforest Creek. 

These results, considered together with sample results from the Phase II deep well offsite to the 
southeast (MW-9); the absence of contaminants in the two PhaseD deep wells on the east 
(offsite) side of Fairforest Creek (MW 10 and MW-11); and water table measurements from those 
same wells, indicate that contaminated groundwater is draining primarily to the creek and not 
moving offsite to the west or southwest (upgradient), where the nearest private drinking water 
wells are located. Although not shown in Table E-2, nine private water supply wells were 
sampled as a precautionary measure in the RI; two wells had lead (Pb) present above the MCL, 
and one well had a pesticide detection at the MCL. However, groundwater elevation 
measurements indicate clearly that the Site is downgradient of these wells and is not capable of 
impacting them. None of the wells are used for potable water supply. 

In the FS, the total area underlain by groundwater contaminated above standards was estimated to 
be 7 acres. Considering the RI data and assuming an averdge affected aquifer thickness of 50 
feet, with an effective porosity of 0.45, the estimated volume of contaminated groundwater is 7.2 
million gallons. This estimate should be regarded as preliminary, in view of the limited number of 
wells (data points) defining the area. 
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TABLE E-1 
Surface and Subsurface Soil Sample Results 

::. ~;- . .. ... -:!·,.: . .'"::. ·,· .. 
i 

. . --
Surface Soils ·.• ;.: 

., ;;:~. ., 

" 
'>···:' ·.,.·_-·;,·•.;·., - _, 

Chemical No. No. No. above Maximum 
Samples Detections Standard Detected 

lnorganics (mglkg) 
Antimony 7 3 2 11 
Arsenic 7 7 2 12 
Copper 7 7 1 550 
Cyanide 7 1 1 5.35 
Lead 7 7 5 520 
Zinc 7 7 6 1200 

Semivolatile Organic Compounds (J,Lg/kg) 
Benzo( a)pyrene 18 1 1 620 

Dioxins and Furans (nglkg) 
2.3,7,8-TCDD Equivalent 18 6 5 404 

;/: 
Subsurface Soils '··- ',: 

.•', 

.. 

Chemical No. No. No. above Maximum 
Samples Detections Standard Detected 

lno_!ganics (m_glk_g_) 
Antimony 10 2 1 8.5 
Arsenic 10 10 I 86 
Cadmium 10 1 1 6.2 
Lead lO 10 5 1400 
Zinc 10 10 1 2800 

Semivolatile Org_anic Com~unds (},£~g) 
Benzo(a)pyrene 10 1 1 950 
Benzo( a)anthracene 10 1 1 820 
Benzo(b )fluoranthene 10 1 1 880 

Pesticides (J.Lglkg) 
4,4'-DDE lO 1 1 11 
4. 4'-DDT lO 1 1 24 

Dioxins and Furans (ng(k.g) 
2.3.7.H-TCDD Eauivalent I 7 7 l. 3 413 

Notes 
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Comparison Standard 
Exceeded 

2X Background 
PRG-Res, PRG-lndm 

2X Background 
2X Background 

PRG - Residentialm 
2X Background 

PRG-Res, PRG-Ind 

PRG - Residential 
.. 

Comparison Standard 
Exceeded 

2X Background 
PRG- Res, PRG-Ind<" 

. 2X Background 
PRG- Res, PRG-Ind<tl 

2X Background 

PRG-Res, PRG-Ind 
PRG - Residential 
PRG - Residential 

PRG - Residential 
PRG-Res, PRG-Ind 

PRG-Res. PRG-Ind 

"2X background" indicates detections are elevated more than two times above site-specific background level. 
"PRG" refers to US EPA Region 9 Preliminary Remediation Goals (Nov. 11, 2000). 
"Res"= Residential use scenario PRG. 
"Ind" = Industrial use scenario PRG. 
( 1) Detected value was also elevated >2 times background. 



Chemical 

Arsenic 

Manganese 

Benzene 
Chlorobcnzcne 
Chloroform 
m-Dichlorobenzcne 
p-Dichlorobenzcne 
l. 1-Di~.:hloroethene 
cis· I ,2-Dichloroethene 
tm1ts-l .2 -Dichloroethene 
Mcthylent: Chloride 

Naphthalene 
Jt-Propylberv.cne 
Tetr:Jchlowcthcnc 

Tri~hlon1cthem:: 

1.2,4-Tri methyl benzene 
1.35-Trimethylbenzene 
Vinyl Chloride 

Ris (1-cthylhel\yl)pthalate 

alpha-BHC 
beta-BlK' 

2,3.7.8-TC'DD Equivaient 

Notes 

No. 

TABLE E-2 
Groundwater Sample Results 

No. ... N~~-~ve··.·· M&xlmUJd 
Samples Detections ··Stan~ Detected 

Inorganics (mglkg) 
17 l I 0.005 
17 17 8 5.3 

Volatile Organic Compounds (14g/kg) 
1S 8 6 50 
2R II I 17 
28 l 1 1.8 
2B l I 8 
2R 2 2 9 
28 4 4 7.3 

28 17 7 290 
28 8 I 27 
28 '1 2 5 

28 3 3 41 

2:S I I I 

2R J J J I 9.'>8 
2~ 10 14 230 
2~ 2 2 Ll 
28 I 1 4 

28 12 12 39 
Scmivolatilc Organic Compounds (,ug/lq~) 
2R I I 14.6 

l'csticides (.ug/kg) 
10 2 1 0.17 

10 3 3 0.83 
Dioxins and Furans (nglkg) 

10 12 2 0.000740 
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Comparison Stand.8td 
Exceeded ' 

PRQII> 

PRG 

MC'L (5), PRG 
PRG'!' 

PRG 
PRG 
PRG 

MCL {7), PRGL'> 

MCL (70), PRG1
"' 

PRG1
'' 

MCI. (5). PRG' 1
'' 

PRG 
PRG'~' 

MCL (5), PRG' 4
' 

MCL (5). PRG' 1
' 

PRG'· 

PRG''' 
MCL (2). PRG'•' 

PRG 

PRG 

PRG 

PRG 

(I) "PRG'' refers to US EPA Region 9 Preliminary Remediation Goals (Nov. 11, 2000) for tap water. 
(2} Detection is above 1/lO PRG and was forwarded into Baseline Risk Assessment for consideration. 
(3) The max detection was >MCL. the 3 others> PRG. 
(4) All detections marked "above standard" were >MCL and >PRG. 
(5) The mall detection was above the !/lOth PRG wmparison used for noncarcinogenic contaminants. 
(6) The mall detection was >MCL and >PRG. 
(7) Of the 2 detections marked "above standard'' one was >PRG and 1 was >1110 PRG. 

:~. 
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Table E-3 highlights surface water detections. In general, the surface water results do not 
indicate a significant problem. Phase I RI sample results included elevated levels of three 
inorganic constituents and dioxin. Dioxin was present in two samples above background and 
above water quality criteria, but considering a background detection, it is not clear that the Site is 
the origin. Iron and aluminum were also detected at levels above Federal and State surface water 
quality standards~ however, a clear Site origin could not be established. 

The VOC detections shown in Table E-3 are from samples collected as part of the Phase II 
investigation of groundwater and Fairforest Creek. Individual VOC levels ranged between l and 
lO JLg/1. As shown, two of these surface water detections (TCE and PCE) equal or exceed the 
State and Federal surface water quality standard. 

E.2.4 Sediment 

Sediment sample results are included in Table E-3. Three inorganic substances and one organic 
chemical, dioxin, were detected but cannot be attributed with certainty to the Site. One organic 
chemical, pip-xylene, was detected in one sample at 16 ,uglkg. 

E.2.5 Landfill Gas 

Landfill gas samples (Table E-4) contained a large number of organic compounds at very low 
levels. The data for 20 organic compounds were forwarded for consideration in the Baseline Risk 
Assessment. 

E.3 Conceptual Site Model 

Figure E-5 presents the Conceptual Site Model, a diagram illustrating the key components of the 
present environmental situation. Components include the primary source(s), which is the origin of 
the hazardous substances present at a site; the release mechanism or means by which the 
contaminant gets into the environment; any secondary sources and their release mechanisms; the 
pathway, usually a medium such as soil or groundwater, along which contaminants move; an 
exposure route or means of entry into the body; and finally one or more receptors, the people or 
animals that are exposed to the chemicals of concern. 

At the Arkwright Dump Site, the primary source of contaminants is the waste within the landfill, 
primarily located in the vadose (unsaturated) zone above the water table. Biodegradation and 
volatilization release the chemicals of concern (COCs) into soil gas (landfiJl gas), which eventually 
releases into the ambient air above the ground surface. Exposure could occur from inhaling these 
vapors. Leaching from the waste, primarily from the action of rainwater percolating through it, 
contaminates the underlying deep soil and eventually brings the COCs into groundwater. 



Surface Water 

Chemical. 

Aluminum 
Iron 
Manganese 

ciJ-1,2-Dichloroethene 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

2.3.7,8-TCDD Equivalent 

Sediment 

Chemital 

Arsenic 

Iron 

m/p-Xylene 

2,3,7,8-TCDD Equivalent 

Notes 
"Bkgd" =background. 

TABLE E-3 
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Surface Water and Sediment Sample Results 

.. 

I 

. ~tt .'o .· 

-.: ·•;. . 

" , ,.-~:;; . , ~ <e: 

..No. 
Sainples 

lnorganics (mglkg) 
7 7 1 
7 7 1 
7 7 6 

Qrganic Compounds ~glkg) 
13 6 

13 2 

13 

13 

Dioxins and Furans (n_g/kg) 
7 3 2 

-, .. - ··-. ': 
····::•··.·· 

M:uiri1~. · . CQIQpafiS9at$bmdard 
· Detected • ·. · · · :Excebletl' 

0.95 2x Bkgd, R4 Ecoln' 

1.0 2x Bkgd, R4 Ecol 

0.16 2x Bkgd 

10 (Detected) 

2.0 RWQC - HH (org)<2
' 

2.0 RWQC - HH (org)m 

1.0 (Detected) 

0.00014 RWQC- HH (org)m 

.. . .·' . ~. --

·No._. 
S8J1!ples 

6 
6 

6 

6 

-··,.-. -·· ·;!': 

No: -:~:-; ~:~~;~tiove 
Detectiohs' :-. s~ndard . 

lnorg_anics (mglkg} 
4 1 
6 1 

Organic Compounds ~glkg) 
I 2 

Dioxins and Furans (nglkg) 
6 (Note 4) 

; ~: ,:-. 

'~Maidinum 
' Detected 

16 

1.01 

-. > 

I 

ComparisOn Standard 
Exceeded 

2x Bkgd 
2x Bkgd 

(Detected) 

(Detected) 

(1) "R4 Ecol" refers to US EPA Region 4 Ecological Screening Values, for both Surface Water ("Freshwater") 

and Sediment Posted at http://www.epa.gov/region4/waste/ots/ecolbul.htm#tbl3 
(2) "RWQC- HH (org)" refers to the National Recommended Quality Criteria- Correction, US EPA Publication 

822-Z-99-00 1, April 1999 (57 FR 60848), and SC Regulation 61-68, Water Classifications and Standards, 
amended 6/22/01: Protection of Human Health, number for consumption of water & organism.-

(3) These maxima were detected at SD-04, slightly upstream of the property boundary, and are likely not 
attributable to the Site. 

(4) The background detection. upstream of the Site, was at the EPA Region 4 screening value (2.5 nglkg). The 
Site maximum detected was LOI ng/kg, as shown. 



cllemtc&i · 

Benzene 
Chlorobenzene 
Chloroform 
Cryoflourane (Freon 114) 
p-Dichlorobenzene 

Dichlorodiflouromethane 
cis-1,2-Dichloroethene 
Ethylbenzene 
Ethyl chloride 
Methyl chloride 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichloroflouromethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
m/p-Xylene 
a-Xylene 

Notes 

TABLE E-4 
Landfill Gas Sample Results 

Volatile Or2anic Compounds (pppv) 
15 7 7 
15 7 7 
15 

15 13 (Note 3) 

15 6 6 
15 13 10 
15 5 2 
15 5 1 
15 1 1 
15 2 2 
15 2 2 
15 10 10 
15 2 1 
15 2 2 
15 10 2 
15 10 9 
15 5 3 
15 5 5 
15 4 
15 6 

(1) "PRG" =US EPA Region 9 Preliminary Remediation Goal for ambient air. 
(2) Detection was in background sample. Not detected at Sire. 
(3) No PRG established. 
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9,500 
2,500 

430 
520 

420 
150 
990 
15 

200 
14 

130 
150 

1,600 

38 
1,900 12) 

660i2) 

750 
2.300 
350 
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Evidence to date indicates the COCs move with groundwater until they discharge to Fairforest 
Creek. Exposure to the creek water and sediments, through wading in the creek and direct 
contact with both water and sediment, are possible exposure routes. In a possible future use 
scenmio, groundwater could be used as a potable water source, so that exposure could occur 
through ingesting the water or inhaling vapors from it. 

F. CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

F. 1 Land Use 

Spartanburg County controls land usage but does not use zoning Prdinances. Thus the S itc 
property is not zoned for any particular type of usage. No development or other Site use has 
occurred since the landfill closed in 1972. The property was purchased from City in 1976 by a 
local citizen. who transferred ownership to his son in 1996. Observations during EPA Site 
Assessment work, and discussion with local residents, indicated that children play on the dump 
property. am! that adults cross the property on foot. Evide.ncc of target shooting was observed. 

Current land usc around the site is mixed. Residential areas arc located south and west of the 
Site. as well as to the east across Fairforest Creek. Active industrial plants nc~trby indudc Rhodia 
Division of Rhnne-Poulenc, Arkwright Mill, and a Zupan concrete production facility. Other uses 
\vithin 1/z-mile include auto repair and salvage yards, churches, offices. and convenience stores. 

The expected future land use for the Site and surrounding areas is undetermined at present. 
Dialogue with representatives of the County. City, and the community group Re-Genesis (sec 
Section C) nHlicates a clear preference for recreational use of the Site properly once the remedy i:-; 

in place. The types of activities they envis1on include a "Greenway Space" along Fairforest Creek 
thut would connect to other bells or trails, bicycle trails, and open grassed fields for informal 
sports or outdoor-fair-type events. 

In addition to the current situation of homes and industrial facilities in close proximity, one of the 
community's concerns is a lack of nearby retail businesses such as grocery stores and pharmacies. 
There is also a community perception that local development and growth is occurring elsewhere 
in the area. but passing the "southside" by. The momentum, size and scope of the ongoing 
"Regenesis Project," and the number of project partners and stakeholders, seem likely to bring 
about a wider range of land uses (retail. shopping, light commercial) on nearby properties in the 
future. 

--~ -~ 
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Groundwater is not used at the Site, but nearby private water wells within 1/4~mile are in use for 
non-potable uses such as irrigating lawns and gardens, and washing cars. EPA connected the only 
two known nearby water well users to the Spartanburg Water System in 1999; no other wells for 
potable \Vater supply are known to exist within 1/4-mile of the Site. Within one mile, 51 persons 
are estimated to use groundwater for their potable water source. The vast majority of nearby 
water use is supplied by the Spar1anburg Water System, which ohtains water from nearby Lake 
Bowen and from the South Pacolet River. However, the State of South Carolina and EPA 
groundwater classifications for the area indicate that groundwater from the aquifer system is 
considered a current and potential future source of drinking water. 

G. SUMMARY OF SITE RISKS 

G.l Summarv of Human Health Risk Assessment 

The bast.:linc risk assessment estimates what risks the Site poses if no al:tion were tai--cn. It 

provides the basis for taking action and identifies the contaminants and exposure pathw:1ys that 
need to he audrcssed hy the remedial action. This scl:tion of rhc ROD summarizes tht.: r~sult:.; of 

the Ba:.;dint.: Risk Assessment for this site. 

Although EPA Presumptive Remedy Guidance allows for streamlining of the Baseline Risk 
Assessment, the presence of numerous pathways other than soil contact (such as sediment and 
\V<ltcr contact. and potential groundwater use) led to the generation of a full quantitative 
asscssnh:ll!. 

(j_J.I . C'hcm11..:als of Potential Concem 

Table G-1 presents the chemicals of potential concem (COPCs) detected in each medium, and the 
exposure point concentration for each (which was used to estimate the exposure and risk from 
each COPC). The table includes the range of concentrations detected for each COPC, the 
frequency of detection {i.e., the number of times the chemical was detected in the samples 
collected at the Site), the exposure point concentration, and how each exposure point 
concentration was derived. In all cases, the maximum detection was used as the default EPC in 
view of limited site data. The PCOCs represent those chemicals remaining after RI detections 
were screened against (I) average background concentration and 2) health-risk-based screening 
values. For all COPCs, quantitive risk calculations were performed to generate numerical risk 
estimates. 

·-
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Chemicals of Potential Concern and Exposure Point Concentrations 

Current and Future Use ~ Site Visitor 
r.;..' 

.'~::· 

Medium: Soil 
,. -. .... VbitS:. mglkg 

Exposure Medium: Surfaee Soil ._,_ _;.: 
~xposure Chettlkal or .. Detectecl'ConeenttatiOn'•-~ -.·'l>eteedon EX osnre· Point Statistical 

Point Concern Miltimliift ··. M~ritum f7Hiiiuency1~- "::~!~iw.ma · ··MQSure 
Landfill Arsenic 2.4 12 616 12 Mu 
surface Benzo(a)pyrene (Equivalent) 0.62 0.62 1/17 0.736 {Note 2) Max 
soil 2.3.7.8-TCDD TEQ 000000148 0000404 7/117 0.000404 Max 

4. 4'-DDT 0.01 0.0276 2117 0.0276 MaJC. 
4,4'-0DE 0.01 0.01 2/17 001 Max 

,. 
" 

Future Use - Offslte R~ldent 
.;"· 

Medium: Water ". ' 
.. , ·•· " 

_,.;: · :-units: /1-g/L 
Exposure Medium: Groundwater ,. ... . 

Ground- Arsenic 5 5 1/17 5 Max 
water Barium 64 520 13/17 520 Max 

Chromium 9.3 27 7117 27 Max 
Iron 51 39,000 15117 39.000 Max 
Manganese 5.6 5,300 17/17 5,300 Max 
Ben7.ene I 50 8128 so Max 
Chlorobenzene 2.6 17 11/28 17 Max 
Chloroform 18 18 1128 1.8 Max 
l, 1-Dichloroethene 4.4 7.3 4/28 7.3 Max 
Cis-1.2-Dichloroethene 7 290 17/28 290 Max 
Tralls-1,2-Dichlorocthene 1.3 27 8128 27 Max 
Methylene Chloride 1.0 5 2128 5 Max 
Naphthalene 2 41 3/28 41 Max 
n-Propylbcnzene 8 8 l/28 8 Max 
Tetrachloroethene 1.1 938 11/28 938 Max 
Trichloroethene 3.5 230 10/28 230 Max 
I ,2.4-Trimethy1benzene 3 13 212K 13 Max 
1.3,5-Trimethy1benzene 4 4 1128 4 Max 
Vinyl Chloride 2 39 10/28 39 Max 
o-xylene 15 J 12128 3 Max 
rrli'E::xylene 2 5 4/28 s Max 
a1p_ha-BHC 0.16 0.17 2110 0.17 Max 
beta·BHC 0.28 0.83 3/10 0.83 Max 
PCB (Arochlor 1242) 1.45 1.45 1124 1.45 Max 
2,3.7 ,8-TCDD Equivalent 4x 10'4 7.4 x w-4 12/24 7.4 x 10-4 (Note 3) Max 

Notes: 
This tabll' ~hows the PCOCs for the significant (risk-causing) media and pathways at the Site. Additional pathways were evaluated in the 

Baseline Risk Assessment 
Max - Exposure point concentrations are based on the maximum detected concentmtions. 
N [) - not detected. 
(I) Detection frequency is based upon temporary wells and permanent wells: since Phase 2 samples repeat some wells, detection in e1thcr phase 

counts as one detection. 
(~) Although 0.62 was the max detection or BAP, other closely-related PAH detections were added to give an "Equiva1em" value (EPA Guidance) 
(1) The detected concentration. in nanograms, is 0.00074. 
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The exposure assessment identified potential exposure pathways and quantifies the magnitude, 
frequency and duration of reasonable maximum exposure. Based on the expected future Site use 
and on the Site Conceptual Model (Section E-3), the Baseline Risk Assessment developed the 
following current use and future use scenarios in evaluating Site risks: 

Current Site use: 

• Exposures to COPCs by an adult Site visitor, who is onsite periodically for 
recreational purposes. The two exposure pathways through which the adult would be exposed to 
contaminants are contact with surface soil, and breathing vapors from Site COPCs in landfill gas. 

• Exposures to COPCs by an adolescent child (age 7-12) Site visitor. The child has 
similar exposure as the adult, but also contacts surface water and sediment while playing in 
Fairforest Creek. 

• Exposures to COPCs by a small child (age 1-6) Site visitor. The child is assumed 
to be supervised and thus to have only similar exposure to the adult. 

Future Site use: 

• Exposures to COPCs by adult, adolescent child, and small child Site visitors. These 
are the same as the three listed above. 

• Exposures to COPCs in the groundwater by an adult offsite resident, from 
groundwater use as the potable water source. 

• Exposures to COPCs in the groundwater by an adolescent child (age 7-12) offsite 
resident, from groundwater use as the potable water source. 

• Exposures to COPCs in the groundwater by a small child (age 1-6) offsite resident, 
from groundwater use as the potable water source. 

Persons who could be exposed to Site COPCs are referred to as "receptors." The assumptions 
and specific exposure factors (magnitude, frequency and duration of exposure, averaged exposure 
doses) are presented in Appendix B. 

G.l.3 Toxicity Assessment 

The toxicity assessment addresses the potential for a COPC to cause adverse effects in exposed 
populations (in this case, Site visitors or offsite residents using groundwater) and estimates the 
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dose-response relationship, which is the relationship between extent of exposure, and extent of 
toxic injury. To assist in estimating the potential health effects, EPA has developed toxicity 
values which reflect the magnitude of the adverse noncarcinogenic and carcinogenic effects from 
exposure to specific chemicals. 

Health effects caused by exposure to chemicals can be divided into two general types: 
1) carcinogenic effects, which elevate the risk of a gene mutation or of a person developing 
cancer, and 2) noncarcinogenic effects, which involve damage to, or impairment of, various organ 
systems of the human body. In the two subsections which follow, brief descriptions of the 
development of the toxicity values for each type of effect (carcinogenic and non-carcinogenic) are 
provided. 

G.1.3.1 Noncarcinogenic effects 

Table G-2 provides the noncarcinogenic toxicity data used in the Baseline Risk Assessment. 
General information about the development and selection of these values is presented below. 

Chemicals that cause non-carcinogenic effects are often referred to as "systemic toxicants" 
because of their effects on the function of various organ systems. For many noncarcinogenic 
effects, protective mechanisms (i.e., exposure or dose thresholds) are believed to exist that must 
be overcome before adverse effects occcur. This fact distinguishes systemic toxicants from 
carcinogens and mutagens, which are often treated as acting without a distinct threshold. As a 
result, for noncarcinogens there is some finite amount of exposure that can be tolerated with 
almost no chance of adverse effects occurring. The standard approach for developing toxicity 
values is to identify the upper bound of this tolerance range, which can be caHed a threshold, and 
to establish the toxicity values based on the threshold. 

The toxicity value most often used in evaluating noncarcinogenic effects is a Reference Dose 
(RID) for oral exposure (ingestion) or dennal exposure (skin contact). or Reference 
Concentration (RfC) for inhalation exposure. Various types of RtDs!RfCs are available, 
depending on (1) the exposure route of concern (e.g., oral or inhalation), (2) the critical effect of 
the chemical (e.g., developmental or other), and (3) the length of exposure being evaluated (e.g., 
chronic or subchronic). 

Reference Doses (RIDs) have been developed by EPA for indicating the potential for adverse 
health effects from exposure to chemicals that exhibit noncarcinogenic effects. A chronic RID or 
RfC is defined as an estimate of a daily exposure level that is likely to generate no appreciable risk 
of negative effects during a lifetime. RIDs, which are expressed in units of mg/kg-day. are 



Record of Decision 
Arlcwrighl Dump Sile 

September 2002 
Page 28 

TABLE G-2 
Noncarcinogenic Toxicity Data Summary 

MEDIUM: SOIL (Current and Future Use - Site Visitor) 
Pathways: Soil contact (incidental ingestion, absorption) 

Chemical of 
Oral RID 0 

Potential Concern Reference Dose 
mglkg-dav 

Manganese 2.40E-02 
Antimony 4.00£-04 
Arsenic 3.00£-04 
Barium 7.00£-02 
Cadmium S.OOE-04 
Copper 3.70E-02 
Cyanide 2.00E-02 

Selenium 7.00E-05 

Zinc 3.00E-Ol 
Dieldrin S.OOE-05 
4,4'-DDT S.OOE-04 

Absorption Rmd 
Source Reference Dose 

mg!kg-day 

IRIS 9.60£-04 
IRIS 4.00£-04 
IRIS 3.00£-04 
IRIS 7.00£-02 
IRIS I.25E-05 
IRIS 3.70E-02 
IRIS 2.00E-02 

IRIS 3.85£-05 

IRIS J.OOE-01 
IRIS S.OOE-05 
IRIS S.OOE-04 

-~---~ 

Source 

IRIS Abs - 0.040 [ASTDRl 
IRIS I 

IRIS 
IRIS 

IRIS Abs - 0.025 [RAGS (Pt E) ] 
IRIS 
IRlS 

IRIS Abs - 0.55 [RAGS (Pt E) 
Mid-point of range (30-80%).] 

IRIS 
IRIS 
IRIS 
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Noncarcinogenic Toxicity Data Summaa·y (continued I 

MEDIUM: GROUNDWATER (Future Use - Offsite Resident) 
Pathway: Groundwater use (well water ingestion, inhalation and absorption while showering) 

Chemical of ! US EPA I Oral SFo l Inhalation SF; I 
1 • • I Slope Factor Source Slope Factor ! Source 

Potential Concern , Classaficat1on (k d )/ ; g ay mg (kg day)/mg 

Arsenic I A 1.5 IRIS i NA -
Benzene I A 0.055 IRIS 0.027 Extrapolated 
Chloroform ! B2 0.0061 IRIS 0.081 IRlS 
I'-Dichlorobenzene 1 c 0.024 HEAST 0.024 1 Extrapolated 
l,l·Dichoroethene ! c 0.6 IRIS 0.18 IRIS 
Methylene chloride i B2 I 0.0075 IRIS 0.0016 IRIS 
Tetrachloroethene I B2 0.052 EPA Prov. 0.002 NCEA. 
Trichloroethene ! B2 0.011 EPA Prov. 0.006 NCEA 
Vinyl chloride i A 1.5 IRlS 0.03 IRIS 
Bis(2-ethylhexyl) phthalate ~ B2 0.014 IRIS 0.014 ! Extrapolated 
Aroclor (PCB) 1242 B2 I l.Oa IRIS I 1.0 1 Extrapolated 
alpha-BHC ; B2 I 6.3 I IRIS i 6.3 Extr~lated 
beta-BHC j B2 i 1.8 I IRIS I 1.8 Extrapolated 
2,3,7,8-TCDD Equivalents I B2 150,000 I HEAST NA ' -
NA- Not applicable due to volatility. 
• Central estimate slope factor for high risk and persistence. Applicable to soil and water ingestion. 

I Dermal SFd 
1 Slope Factor Source 
(kg day)/mg , 

1.5 Extrapolated 
0.055 Extrapolated 

I 0.0061 ExtraPQiated 
0.024 Extr~olated 

0.6 Extrap~lated 
0.0075 Extrapolated 
0.052 i Extrapolated 
O.Dll Extrapolated 

1.5 I Extrapolated 
0.014 Extrapolated 

1.0 ! Extrat>_olated 
6.3 ! Extrapolated 
1.8 l Extrapolated 

i 150,000 Extrapolated 
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estimates of lifetime daily ex.posure limits for humans, including sensitive individuals (for example, 
children). Estimated intakes of contaminants of concern from environmental media (for example. 
the amount of a contaminant of concern ingested from contaminated drinking water) can be 
compared to the RID. RIDs are derived from human epidemiological studies or animal studies to 
which uncertainty factors have been applied (often to account for the use of animal data to predict 
effects on humans). Chronic RfDs/RfCs are specifically developed to be protective for long-term 
exposures, i.e., seven (7) years to a lifetime (70 years). In the Site Baseline Risk Assessment, 
exposures other than childhood exposures are assumed to be long-term. Child visitors age 7-12 
years, and small child visitors age 1-6 years, are 6-year exposure durations in accordance with the 
Risk Assessment Guidance for Superfund (RAGS). The sources for the chronic RIDs and RfCs 
for the COPCs at this Site include EPA's Integrated Risk Information System (IRIS) and Health 
Effects Assessment Summary Tables (HEAST). 

G.l.3.2 Carcinogenic effects 

Table G-3 provides the carcinogenic toxicity data used in the Baseline Risk Assessment. General 
information about the development and selection of these values is presented below. 

Unlike many noncarcinogenic health effects, cancer is believed to originate from a non-threshold 
effect. Such a "non-threshold" characteristic means that there is essentially no level of exposure 
that does not pose a some finite possibility of generating cancer growth. Some carcinogenic 
chemicals can also exhibit systemic toxicity effects. 

To evaluate carcinogenic effects, EPA uses a two-part evaluation. First the chemical is assigned 
a weight-of-evidence classification, followed by calculation of a Carcinogenic Slope Factor (CSF). 
The CSF can be derived for either oral or inhalation exposures. 
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TABLE G-3 
Carcinogenic Toxicity Data Summary 

MEDIUM: SOIL (Current and Future Use- Site Visitor) 
Pathways: Soil contact (incidental ingestion, absorption) 

Chemical of 
US EPA Oral SF0 

Potential Concern 
CLASS Slope Factor 

kg-day/kg 

Arsenic A 1.50E+OO 
2,3,7,8-TCDD Equivalents 82 l.50E+05 
8cnzo(a)pyrene Equivalents 82 7.35E+OO 
4,4'-DDT 82 3.40E-01 
4,4'-DDE 82 3.40E-OI 

MEDIUM: GROUNDWATER (Future Use • Offsite Resident) 

Absorption SF d 

Source Slope Factor Source 
kg-dav/kg 

IRIS 1.50E+OO IRIS 
HEAST 1.50E+05 HEAST 

IRIS 7.35E+OO IRIS 
IRIS 3.40E-OI IRIS 
IRIS 3.40E-Ol IRIS 

Pathway: Groundwater use (well water ingestion, inhalation and absorption while showering) 

Chemical of I US EPA j Oral SF. \ 

I 
Iobalation SF; I i Dermal SFd 

. . Slope Factor 1 Source Slope Factor Source I Slope Factor Potential Concern 1 Classaficataon I (k d )/ , (kg day)fmg l (kg day)/mg 1 g ay mg ; 
Arsenic . A I 1.5 nus NA I - l.5 ' 
Benzene A ! 0.055 i IRIS 0.027 i Extrapolated i 0.055 
Chloroform ! 82 0.0061 IRIS 0.081 i IRIS I 0.0061 
IP-Dichlorobenzene c -l 0.024 ' HEAST 0.024 ! Extrapolated 0.024 
I, 1-Dichoroethene i c I 0.6 IRIS j 0.18 I IRIS 0.6 
Methylene chloride 

I 
B2 I 0.0075 IRIS l 0.0016 ' IRIS 0.0075 

Tetrachloroethene B2 0.052 EPA Prov. 0.002 J NCEA. I 0.052 
T richloroethenc B2 0.011 EPA Prov. 0.006 I NCEA I 0.011 -+------
Vinyl chloride i A 1.5 IRIS 0.03 I IRIS 1.5 
Bis(2-eth}:lhex}:l} 2hthalate B2 0.014 

i 
IRIS I 0.014 i Extr~olated I 0.014 

Aroclor (PCB) 1242 ! 82 1.0. IRIS 
I 

1.0 1.0 
alpha-BHC ' 82 6.3 IRIS 6.3 

J Extra olated: 
6.3 

beta-BHC ' 82 1.8 ! IRIS ' 1.8 
1 

Extra:Jated . 
1.8 Extra lated i 

2,3, 7,8-TCDD Equivalents i 82 1so.ooo T-ti£A'sf NA ' - ! 150,000 
NA- Not applicable due to volatility. 
• Central estimate slope factor for high risk and persistence. Applicable to soil and water ingestion. 

Source 

' Extrapolated 
Extrapolated 
Extrapolated 
Extrapolated 
Extrapolated 
Extrapolated 
Extrapolated 

i Extrapolated 
1 Extra2olated 
' Extra~lated 
I Extra olated 
: Extrapolated 
I Extra2olated 
; Extrapolated 
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The weight-of-evidence classification is based upon an evaluation of the available data to 

determine the likelihood that the chemical is a human carcinogen. The following list shows the 

EPA cancer classes with an explanation of each (based on the EPA 1986 Cancer Guidelines). 

Group 

A 
B 
Bl 
82 
c 
D 
E 

USEPA Weight-of-Evidence 
Classification System for Carcinogenicity 

. Description 

Human carcinogen 
Probable human carcinogen 
Limited data are available 
Sufficient evidence in animals; inadequate or no evidence in humans 
Possible human carcinogen 
Not classifiable as to human carcinogenicity 
Evidence of noncarcinogenicity for humans 

The CSF quantitatively defines the relationship between the dose and the response. SFs have 
been developed by EPA's Carcinogenic Assessment Group for estimating excess lifetime cancer 
risks associated with exposure to pot~?tially carcinogenic chemicals of concern. The CSFs, which 
are expressed in units of (mg/kg-day) , are multiplied by the estimated intake of a potential 

carcinogen, in mg/kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk 

associated with exposure at that intake level. The Slope Factor is generally expressed as a 
plausible upper-bound estimate of the probability of response occurring per unit of chemical. The 
term "upper-bound" reflects the conservative estimate of the risks calculated from the CSF. Use 

of this approach makes underestimation of the actual cancer risk highly unlikely. Carcinogenic 
Slope Factors are derived from the results of human epidemiological studies or chronic animal 
bioassays to which animal-to-animal extrapolation and uncertainty factors have been applied (e.g., 
to account for the use of animal data to predict effects on humans). The Carcinogenic Slope 
Factors for the chemicals of concern at this Site (Table G-3) were obtained from EPA's Integrated 

Risk Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST). 

It should be noted that no RIDs or CSFs have been derived for dennal absorption, the process by 
which chemicals move across the skin barrier and into the body. Risks from dermal exposures are 

evaluated using Oral Absorbed Dose RIDs or Oral Absorbed Slope Factors after dermal 
exposures are converted to their respective absorbed dose. Dermal exposures were adjusted to 

absorbed dose estimates by assuming that the contaminants permeate skin at chemical-specific 

permeability rates. Oral RIDs and CSFs were also adjusted by the appropriate oral absorption 

rate, which gives an Absorbed Dose RID or Absorbed Dose CSF. The Dermal Absorbed Dose 

intakes can then be compared to Absorbed Dose ~oxicity values, as described in the Risk 
Assessment Guidance for Superfund (RAGS). 
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The final step in the risk assessment process is the numerical calculation of estimated risk. Table 
G-4 presents a summary table of the total carcinogenic and noncarcinogenic risks posed by the 
Arkwright Dump Site. At this stage of risk assessment, the risk calculations include 
determination of which chemicals actually cause Site risks. These chemicals are referred to as 
"Contaminants of Concern" (COCs). Appendix. B provides the detailed risk calculations for the 
COCs in the significant (risk-causing) exposure pathways. 

As shown in Table G-4, the Site presents long-term risks to human health under both current-use 
and future-use scenarios. Under both current- and anticipated future-use conditions, the Site 
property (landfill) presents an estimated total carcinogenic risk level of 1.57 x. to·5 to Site visitors, 
which exceeds EPA's "point of departure" of 1 x 10-6 (see discussion below). The carcinogenic 
risk derives from contact with contaminated soils (dermal absorption, incidental ingestion). The 
main COCs are diox.ins, arsenic, benzo(a)pyrene, and 4,4'-DDE. Under the future use scenario, 
noncarcinogenic risk is indicated by Hazard Index (HI) values between 142 and 360 for offsite 
residents who use Site-contaminated groundwater (ingestion, showering, vapor inhalation) as 
potable water. Carcinogenic risk for the offsite residents is 7.3 x. 10·3, which is above the 
maximum end of the acceptable risk range of 1 x 10-4 to l x ta·6

. The COCs responsible for risk 
are the VOCs, primarily tetrachloroethene, trichloroethene, 1,1-DCE, and vinyl chloride. 

The following paragraphs provide general explanations of the risk numbers, the manner in which 
they are generated, and EPA's interpretation of the risk results under CERCLA and the NCP. 
Section G.1.4.2 discusses sources of uncertainty in the calculation of risk estimates. 

For chemicals whose effects are carcinogenic, quantifying the risk is done by an additive process 
that intended to account for a "worst case" scenario, where a person could be exposed through 
several or all of the possible exposure pathways. Thus, for each exposure pathway (ingestion, 
inhalation etc.), the cancer risk from each individual contaminant is added together. For each 
exposure scenario (current use, future use) that has more than one pathway of exposure, all of 
the pathways are added together to give a "reasonable maximum exposure." The result is 
expressed as the excess (that is, Site-caused) cancer risk posed by Site contaminants. 

The NCP establishes a range of 1 x 10"4 to 1 x w-6 as the accepted range for setting, within this 
range, a limit on lifetime excess carcinogenic risks due to a site. Excess (Site-caused) risk in this 
range means that between one person in 10,000 (1 x ta·4

) and one person in one million (l x 10-6) 
will risk developing cancer during a lifetime of exposure. In accordance with the NCP, EPA 
strives to achieve a 1 x l0-6 excess risk level where possible. If the total carcinogenic risk at a site 
is above this level, by law, EPA can require that remedial actions be undertaken to eliminate or 
reduce risks. 

Noncarcinogenic effects are evaluated by comparing an exposure level over a specified time 
period (e.g., a lifetime) with a reference dose (RID) derived for a similar exposure period. 



Receptors 
Hazard 
Index 

Current Land Use 

Adult 
Site Visitor 

<I 

Future Land Use 

Adult 
Site Visitor 

<l 

Offsitc 
Adult Resident 142 

Offsite 
Child Resident 222 

(Agc7-12) 

Offsitc 
Child Resident 360 

(Age 1-6) 

Notes 
(l) Exposure duration= lifetime. 

TABLE G-4 
Summary of Human Health Risks 

Carcinogenic 
Primaa 1:2ource - Pathways Risk 

Surface Soil - dermal contact and 
1.57 E-05 II) incidental ingestion 

Surface Soil - dermal contact and 
1.57 E-05 IIJ incidental ingestion 

7.25 E-03 (II 
Groundwater- ingestion of 

groundwater, inhalation of VOCs 
and absorption of VOCs during 
showering 

Groundwater- ingestion of 

7.25 E-03 121 groundwater, inhalation of VOCs 
and absorption of VOCs during 
showering 

Groundwater- ingestion of 

7.25 E-03 °' groundwater, inhalation of VOCs 
and absorption of VOCs during 
showering 

........ 
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Primary 
Constituents 

Dioxin, arsenic, 
benzo(a)pyrene. 4,4'-
DDE 

Dioxin. arsenic, 
benzo(a)pyrene, 4.4'-
DDE 

Tetrachloroethene, 
1,1-DCE. vinyl 
chloride, 
trichloroethcne 

Tetrachloroethene. 
1,1-DCE. vinyl 
chloride, 
trichloroethene 

Tetrachloroethene, 
1;1-DCE. vinyl 
chloride, 
trichloroethene 

(2) Exposure duration= lifetime. Exposures are presumed to occur beginning as older child (7-12). 
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An RID represents a level that an individual may be exposed to that is not expected to cause any 
negative effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An HQ < 1.0 
imlicaLes that a receptor's dose of a single contaminant is less that the RfO, and that toxic 
non ... ~trc!nogt:nic effects from that ch~..:mical an: unlikl'ly. A surnn1ar) figure, the Hazard Index 
il II J 1'> ~cncrated hy adding the Hl)s lor allvhcnHcal(s) uf conLTrn that affect the same target 
, l!•'.w ,, ~~ .. li\l't'l. nr that ~~~.:tllm,u:•h I.!J~..: -.,;,;n,· llh:chanis111 of.~, .. ,,,,, ,, 1thin a nwdtlll11 (tll .~,·t·o:;s 

J 1! , ,J•.'cild i It,\\ hich a giVc'll :nd1 \ iJu;d ill<JY l"l'd:·,onahly hl' l'Xpo.~·.:d !11 ohl~1i11 a "rcaS(Jil~lhk· 

lll:t\Jilll1111 e\JKlsure,"' lhe HQs (or all (.'llllla!Jllll<IIH(S) of CO!ll'CI'II thai c·tfccr the same larger organ 

(e.g .. li vcr) within a medium, or t~cross all media, to which a gi vcn population may reasonably be 
exposed arc added together to generate the HI. An I-ll< 1.0 indicates that, based on the sum of 
all HQ's from different contaminants and exposure routes. toxic noncarcinogenic effects from all 
contaminants are unlikely. An HI> 1.0 indicates that Site-related exposures may present a risk to 
human health. EPA generally requires that remedial actions he taken at sites which have a 
current-usc or future-usc HI that is greater than 1.0. 

G.l.4.1 Final Site Contaminants of Concern (COCs) 

As nnted above, the risk calculations allo\v determination of which chemicals actually cause risks. 
l.l' h :~' ,. Jill.) >I .0 or carcinog.cnic ri "k > I x 1 0 11 Thcs~~ chernic1! ~ 1 h•.· Final Sill' COCs. :11T 
prL·-;,·r,~ed 111 Table G-5. 

G.1.4.2 Unce11ainty Analysis 

There arc sources of uncet1ainty in the Baseline Risk assessment. One source is the limited size of 
the data set obtained in the Rl, which is assumed to be representative of Site conditions. 
Typically. the issue is that this leads to an overestimation of risk, but on a landfill surface with 
many locations of visible waste and little cover, EPA believes risks from soil arc not necessarily 
overestimated. Exposure parameters used in developing Reasonable maximum Exposure (RME) 
scenarios involve upper-bound values which arc conservative and may lead to overestimation of 
risk. Among the include toxicity criteria used to estimate risk, cancer slope factors and reference 
doses (RfDs} both have <l.~sociutcd uncertainties that cun generate 1wercstimation of ri.~k. ln the 
case nf slope factors, the methods fnr deriving them include C\tr~tpolation:-:. downward across 
111an:- ''nkr..; of magnitude. ususally i"rnm animal studi~..:~ invoh·i11~~ high doses. Si111ilarly. RIDs arc 
derived from dose-response studies in animals, from which "no observable adverse effects" levels 
arc modified with "uncertainty factors" (which can be orders of magnitude) that assure that they 
arc protective of human health. often because data from chemical toxicity studies is extremely 
limited. 

No significant data usability issues arose in the RI that impacted the characterization of risk in the 
Baseline Risk Assessment. 
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TABLE G-5 
Final Site Contaminants of Concern (COCs) 

Medium: Soils (surface) Medium: Groundwater 

Exposure pathways: Exposure pathways: 
Dermal absorption, incidental ingestion, Groundwater ingestion~ inhalation and 
inhalation absorption during showering 

Arsenic Benzene 
Benzo(a)pyrene l, 1-Dichloroethylene 
Dioxins cis- I ,2-Dichloroethylene 
4,4'-DDE Naphthalene 

Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 
Manganese 
Chlorobenzene 
Chloroform 
1 ,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
Methylene chloride 
n-Propylbenzene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Dioxins 
Alpha-BHC 
Beta-BHC 
Arsenic 
Barium 
Chromium 
Iron 
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As part of the RUFS, the potential for ecological effects from Site contaminants were considered 
in a Screening Ecological Risk Assessment. EPA and SCDHEC review of the ecological 
screening indicated that, while there could be some minor degree of ecological impact to 
Fairforest Creek, the Site cleanup plan will not require a separate action to address ecological 
concerns. The reasons for this decision are: 

( 1) The VOCs present in the creek water at the detected levels do not exceed Region 4 
ecological screening values, and are therefore not expected to have a significant 
ecological impact; 

(2) Detections other than VOCs were not significant; and 
(3) Groundwater actions will be used to reduce or eliminate VOCs in surface water. 

G .3 Basis for Action and Summary 

As described in Section G.l.4 and shown in Table G-4, the Site presents long-term risks to human 
health under both current-use and future-use scenarios. Under both current- and anticipated 
future-use conditions, the Site presents an estimated total carcinogenic risk of 1.57 x I o-s t Site 
visitors, which exceeds EPA's "point of departure" of 1 x 10-{). Noncarcinogenic risk is indicated 
by HI values between 142 and 360 for future offsite residents who use Site-contaminated 
groundwater; carcinogenic risk for the future offsite residents is 7.25 x 10·3

, which is above the 
maximum end of the acceptable risk range of 1 x 10·4 to l x 10·6 . 

In view of the Baseline Risk Assessment results, EPA has concluded that actual or threatened 
releases of hazardous substances from the Site, if not addressed by implementing the response 
action selected in this Record of Decision, may present a continuing imminent and substantial 
endangerment to public health, welfare, or the environment. The response action selected in this 
ROD is necessary to protect the public health or welfare or the environment from actual or 
threatened releases of hazardous substances into the environment. 
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Under Superfund, the selected remedy for a site must protect human health and the environment, 
and must meet all of the State and Federal requirements which would apply to such an 
environmental cleanup action. From this starting point, and with input from the Remedial 
Investigation Report, the Baseline Risk Assessment and the Ecological Screening Risk 
Assessment, Site-specific remedial action objectives (RAOs) and Remediation Goals were 
developed in the Feasibility Study. 

H. I Description of RAOs 

By defining what the remedy must accomplish, RAOs serve as a design basis for the various 
response actions and technology types to be considered for use in cleaning up the Site. They form 
a basis for comparing choices, since they must be achieved if the cleanup is to be successful. 

The RAOs established for the Arkwright Dump Site are the following: 

1. Prevent exposure to, or contact with, soil or landfill contents. 
2. Reduce or prevent infiltration of rainwater through waste materials so that generation of 

leachate. and offsite migration of groundwater, are reduced to the greatest degree 
possible. 

3. Control surface water runoff and erosion from the Site. 

Groundwater: 

1. Prevent ingestion of groundwater containing contaminant levels above State and Federal 
MCLs. 

2. Reduce or eliminate contaminant concentrations in groundwater moving out from 
underneath the capped·waste areas, and groundwater which is migrating beyond the 
property boundaries, in order to restore its potential for productive use as a potable water 
source. 

3. Reduce or eliminate contaminated groundwater discharge to surface water so that there 
are no exceedances of surface water standards. 

H.2 Rationale for RAOs and How Each Addresses Risk 

Soil RAOs reflect the basis for employing the Presumptive Remedy at this Site, which is the need 
to block current and future exposure to long-term risks posed by contact with the landfill wastes. 
Such action would also control runoff and erosion from the Site into surface water. Action to 
reduce or eliminate leaching of contamination into groundwater is needed in order to achieve 
source control on the groundwater contamination, and this would also be accomplished by the 

Presumptive Remedy of capping. 
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Groundwater RAOs are intended to both prevent potential human exposure, and to restore all 
groundwater other than that beneath the capped areas, to its potential beneficial use as a potable 
water source. Because contaminated groundwater is discharging to surface water, action to 
reduce the levels of groundwater contamination with VOCs can be expected to reduce, in turn, 
the levels of VOCs detected in surface water. · 

In view of this, although surface water is impacted from Site conditions, surface water RAOs 
were not established. This is based on the very limited degree of impact (one exceedance of a 
standard) and the fact that any groundwater action would be expected to reduce or eliminate the 
ongoing groundwater-to-surface water discharge, as described above. Accomplishing the soil and 
groundwater RAOs will provide appropriate protection for surface water. 

At present, potential future use at the Site is undetermined and there are no zoning ordinances or 
other local restrictions in force that would control or limit its use. The Site Inspection report 
noted evidence that children were playing on the Site property. The Site is not currently fenced 
and public access is not physically limited. Therefore, the type of future use scenarios considered 
in the Baseline Risk Assessment begin with the assumption that the present condition continues; 
that is, access is not controlled, and there are Site visitors (including children) who cross the Site 
or visit the Site property at least twice per week during most of the year, excluding three months 
of winter (no visits). 

Because of the uncertainties about future use, the remedy must include the use of institutional 
controls to limit potential exposure. The most immediate potential, from exposure to landfill 
contents, will be alleviated once the cap is in place, although some controls will still need to be 
maintained to protect the integrity of the cap. The specific types of controls to be used will be 
documented in an "Institutional Controls Plan" as part of the Remedial Design phase of work, to 
apply to the Remedial Action. Institutional controls are discussed further in Section I. 

H.3 Remedial Goals 

The Chemicals of Concern (COCs) from the Baseline Risk Assessment (Table G-5) were used, 
along with State and Federal requirements, to determine Remediation Goals (RGs) for the Site. 
These are shown in Table H-1. For the soil medium, individual RGs were not established, as 
recommended in EPA Guidance (OSWER Directive 9355.0A9FS, Sept. 1993). All areas 
underlain by wastes, unless the waste is excavated and moved, will be capped, thereby eliminating 
the need for soil RGs. Capping will prevent exposure and isolate the wastes. 

As was approved in the FS, RGs were not established for some of the Final Site COCs. In 
groundwater, an RG was not established for iron, a nutrient element. There were a number of 
organic compounds for which the detected maximum was below the applicable MCL and below 
the noncarcinogenic HQ = 1. These included chlorobenzene, 1,3-dichlorobenzene, and trans-1,2-
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dichloroethene. Of three organic compounds that do not have MCLs, one, n-propylbenzene, was 
present in a temporary well at HQ < 1. The other two organic compounds (two 
trimethylbenzenes) were only detected in one temporary well but none of the 12 then-existing 
Phase I permanent welJs, and are not significant. Inorganic contaminants with detections beJow 
the MCL and HQ < 1 were barium and chromium. 

Among the carcinogenic COCs, arsenic and dioxin maximum values were below the MCL. One 
detection of methylene chloride at the MCL (of 27 samples) is judged not significant enough to 
warrant an RG. One PCB (Arochlor 1242) detection from one temporary well is likely an artifact 
associated with suspended sediment, and is not significant. Finally, alpha-BHC and beta-BHC, 
two pesticides which have no MCLs, were recorded in two wells at < I ~J-g/L each, with 
corresponding risk levels of between 1 x I o·~ and 1 x 10·4• These two compounds were also 
judged not significant enough to warrant an RG. 

Groundwater 

Chemical of Concern 

Benzene 

1.1-Dich loroethylcne 

cis-1 ,2-Dichloroethylene 

Naphthalene 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Manganese 

Notes 

TABLE H-1 
Remedial Goals 

1. This level corresponds to a noncarcinogenic risk HI= 1.0. 
2. This level corresponds to a noncarcinogenic risk HI = 1.0. 

RG Basis 
(pg/L) 

5 MCL 

7 MCL 

70 MCL 

20 Baseline Risk 
Assessment ( 1) 

5 MCL 

5 MCL 

2 MCL 

880 Baseline Risk 
Assessment (2) 
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The objective of this section is to provide a brief explanation of the remedial alternatives 
developed for the Site. In addition to comparing the possible options for capping, the 
Presumptive Remedy, the Feasibility Study evaluated various technologies that could be used to 
address contamination in groundwater. Using various combinations of the technologies, seven (7) 
remedial alternatives were developed. A descriptive summary of each alternative is presented 
below. 

To provide fu11her description, Table I-1 presents a summary of the cost elements, and total costs, 
of the seven alternatives. The costs shown include "capital costs" and "operations and 
maintenance (O&M)" costs. Initial up-front construction costs such building a groundwater 
recovery system or constructing and installing a cap, are capital costs. O&M costs are those 
necessary to continue the action until cleanup is achieved, based on the estimated time to reach 
completion. Since these reoccur each year, they are often called "annual O&M costs." Their cost 
in 2002 dollars, the "net present worth," can be estimated over the total estimated period of the 
action (30 years) by assuming a discount rate to allow for depreciation. The total of these two 
types of costs is the "Total Present Worth Cost." A 25% contingency was applied to the capping 
estimates, and a 15% contingency applied to the groundwater capital costs. 

LI Summary Descriptions of Remedial Alternatives 

Alternative I -No Action 
• No action other than monitoring of groundwater 

Estimated Capital Cost: $70,000 
Est. Total O&M (Annual I 30 yrs): $40,000 I $470,000 
Est. Total Present Worth Cost: $$540,000 
Estimated Time to Reach RAOs: Nl A 

The No Action Alternative is a baseline for comparison to other alternatives. No remedial actions 
are taken to address current or future pathways of exposure; reduce landfill contaminants leaching 
to groundwater; or address contaminated groundwater moving offsite. 

It is assumed that monitoring of groundwater would be conducted. The basic program includes 
periodic sampling for Site COCs (Table H-1) in all existing Site monitoring wells plus one new 
monitoring well ( 16 wells total). It is possible the Remedial Design will identify the need for more 
wells than these. Figure 1-1 shows the 16 wells included for monitoring. Monitoring of six (6) 
surface water stations is also included, to monitor the effects of treatment on the groundwater 
discharging to Fairforest Creek. Annual sampling events will be performed. 

The NCP requires an evaluation of the remedy every five years. Site groundwater monitoring 
data are used to support the Five-Year Reviews. No other costs are included. 



Alternative Title Total 
Capital-
Capping 

1 No Action 0 

2 Institutional Controls 0 

3 FML Cap and Institutional 4.57 
Controls 

4 FML Cap, Institutional 4.57 
Controls and MNA 

5 Soil Cap, Institutional 3.45 
Controls and Groundwater 
Recovery 

SA FML Cap. Institutional 4.57 
Controls and Groundwater 
Recovery 

6 FML Cap, Institutional 4.57 
Controls and Enhanced 
Biodegradation 

·-

TABLE 1-1 

Record of Decision 
Arkwright Dump Site 

Sepk:mber ::!002 
Page 42 

Remedial Alternatives Cost Summar}' 

' Cost (MUlion $) . 

Total Annual AnnualO&M . Present 
Capital~ O&M Groundwater Worth 

Groundwater Cap O&M.Cjap 

0.07 0 0.04 0 

0.20 0 0.04 0 

0.10 0.06 0.06 0.68 

0.12 0.06 0.06 0.68 

0.31 0.06 0.23 0.68 

0.31 0.06 0.18 0.68 

0.29 0.06 0.04 0.68 

Present TOTAL 
WorthO&M PRESENT 
Groundwater WORTH COST 

0.47 0.53 

0.47 0.66 

0.47 5.82 

0.71 6.08 

2.84 7.28 

2.26 7.82 

0.51 6.05 
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Alternative 2- Institutional Controls 
• Institutional controls to limit Site use 
• Monitoring of groundwater 
• Fencing installed around Site perimeter 

Estimated Capital Cost: $200,000 
Est. Total O&M (Annual I 30 yrs): $40,000 I $470,000 
Est. Total Present Worth Cost: $670,000 
Estimated Time to Reach RAOs; N/ A 
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This alternative uses institutional controls and one engineering control (fencing) to limit access to 

the Site, thereby preventing or limiting exposure to contaminated surface soils on the former 

landfill. Institutional controls such as signs, easements, covenants, deed notices or deed 

restrictions, and the regulatory and advisory role the State environmental agency (SCDHEC) 
fulfills under the water well permitting process, are used to prevent exposure to contaminated 

groundwater in the future. No actions are taken to intercept migrating groundwater (southeast, 

northeast) where it has migrated offsite, or prevent its continued release to Fairforest Creek. 

FinaJJy, annual groundwater monitoring is included as described above for the No Action 

Alternative (one annual sampling event). Here and in the following alternatives, a part of the 

groundwater capital cost ($100,000) covers instaBation of one additional monitoring well, in 

addition to completion of the associated office/field work (permits, oversight, report preparation) 

necessary to accomplish the monitoring effort. 

As with the No Action Alternative, the time needed to reach RAOs cannot be estimated, since 

RAOs will not be met. 

Alternative 3- FML Cap and Institutional Controls 
• Institutional controls to limit Site use 
• Construction and installation of an Flexible Membrane Liner (FML) cap 

• Monitored Natural Attenuation (MNA) of groundwater contamination 

• Monitoring of groundwater 

Estimated Capital Cost: $4,670,000 
Est. Total O&M (Annual/30 yrs): $120,000 I $1,150,000 
Est. Total Present Worth Cost $5,820,000 
Estimated Time to Reach RAOs: Soil 12-15 months, Groundwater N/A 

Alternative 3 adds the construction of a multi-layer FML cap over the landfill area to prevent risks 

to human health. A Flexible Membrane Liner (FML) cap uses man-made materials such as twin 

geotextile membranes with a clay liner between them, or sheeting of various plastics (HDPE, 

LOPE, PVC, etc.) to achieve low permeability, i.e. to limit infiltration of precipitation (rainwater). 

Compacted soil is used in the base layer of the cap to stabilize the wastes and provide the best 



possible foundation for the overlying drainage layer and low-permeability layer(s). 
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Institutional controls (as described under Alternative 2) are used to prevent exposure to 
contaminated groundwater in the future. The alternative is "limited action" in the sense that no 
actions are taken to intercept migrating groundwater or prevent its continued release to Fairforest 
Creek. 

Capping, the Presumptive Remedy, is a containment action in that it physically isolates the wastes, 
thus blocking potential health risks from the soil exposure pathway. However, capping will 
achieve some degree of source control on the waste responsible for leaching contamination to 
groundwater. 

In this alternative and all those following, capping includes the following components and 
assumptions. All areas underlain by wastes will be capped, or the waste will be moved and 
consolidated as necessary, so that all wastes remaining onsite are capped. The volume of 
Iandfilled materials is estimated to be approximately 745,000 cubic yards. In accordance with 
RCRA SubtitleD and State of South Carolina Solid Waste Landfill regulations, which are 
relevant and appropriate for this action (see Section M), final grade slopes will achieve a slope of 
3:1 for slope stability, unless otherwise approved by EPA and South Carolina during the Remedial 
Design. The top of the landfill will be graded relatively flat but with sufficient slope to allow 
water to run off the landfill cover. Nearby soil appears to be available for use as cover material, 
and RI testing indicates it can be compacted to a permeability of 1 x 10·5 em/sec. Potential 
damage to the cover over the waste will preclude construction of a building on all portions of the 
landfill where the cover is present. Contaminated soil and waste in the small, segregated area on 
the northeast comer of the property (Figure E-4) will be moved to the main landfill area, and 
consolidated and covered with the other wastes. A passive landfill gas collection system will be 
installed under the cap. Current data indicate that landfill gases will not require active treatment. 

To construct the cap, waste will be moved and consolidated as necessary to bring the contents to 
within the boundaries shown on Figure I-2. The final footprint of the capped enclosure will be 
determined in the Remedial Design. The entire landfill contents will be covered with soil, in lifts, 
in thicknesses required by the relevant and appropriate State and Federal ARARs. The soil lifts 
will be compacted to the permeability required by the ARARs (generally, a criterion of 1 x 10·5 

em/sec unless otherwise approved in the Remedial Design). An FML (Flexible Membrane Liner) 
will be installed over the compacted soil. The FML will be covered with soil layers constructed in 
accordance with the ARARs, and a vegetative cover (root zone) will be established on the cover. 
The additional root zone is intended to enhance evapotranspiration. (Note: Alternative 5 does not 
include the FML cap, but rather a compacted native soil cap. See below.) 

The FS demonstrated that for negligible increased costs, a potential future road corridor can be 
created along the old ridgeline in the western portion of the Site (Figure I-2). To accomplish this, 
waste can be removed from along a 100-foot-wide corridor. Removal of the waste reduces the 
total area of the cap by about llf2 acre. The radii of the turns meet the Spartanburg County 
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specification for a 45 mile per hour speed limit. While not required by EPA and SCDHEC, this 
assumption was used in the FS. Unless the Remedial Design determines otherwise, capping will 
include moving and consolidating the wastes in order to allow the 100-foot cleared, unoccupied 
road corridor to remain onsite. 

The main capital cost is for the cap alone. The remaining small capital cost ($100,000) covers 
groundwater monitoring. Groundwater monitoring (twice annually), as described under 
Alternative 1, is included. Since no measures are employed to intercept groundwater or mitigate 
its discharge to surface water, RAOs cannot be achieved. 

Alternative 4- FML Cap, Institutional Controls and MNA 
• Institutional controls to limit Site use 
• Construction and installation of an FML cap 
• Monitored Natural Attenuation of groundwater contamination 
• Monitoring of groundwater 

Estimated Capital Cost: $4,690,000 
Est. Total O&M (Annual/30 yrs): $120,000 I $1,390,000 
Est. Total Present Worth Cost: $6,080,000 
Estimated Time to Reach RAOs: Soil 12-15 months, Groundwater 30 yrs 

In addition to the installation of a FML cap over the landfill area, as described above for 
Alternative 3, Alternative 4 uses Monitored Natural Attenuation (MNA) is to achieve cleanup of 
contaminated groundwater. Ongoing biological degradation of the contaminants is carefully 
monitored to ensure that the decrease in contaminant levels is occurring at a steady, predictable 
rate. 

Monitored Natural Attenuation refers to the reliance on natural processes to achieve remediation 
of groundwater within a time frame that is reasonable compared to other methods. The processes 
that are at work include a variety of physical, chemical, or biological processes that, under 
favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, 
volume, or concentration of contaminants in soil or groundwater. These in situ processes include 
biodegradation; dispersion; dilution; sorption; volatilization; and chemical or biological 
stabilization, transformation, or destruction of contaminants. EPA has developed an MNA 
protocol that provides a framework within which the degradation of contaminants is carefully 
monitored. MNA involves implementing an EPA~approved framework, or protocol, that 
prescribes in detail the required number and placement of monitoring wells, sampling 
requirements (additional chemical analyses), and the accepted methods of measuring successful 
perfonnance. For most sites, the MNA protocol involves more monitoring wells to demonstrate 
that MNA is, in fact, proceeding successfully. As noted in Section E.2.2, RI data suggest that 
ongoing biological degradation of the Site groundwater COCs is occurring. 
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Besides the cap, significant groundwater capital costs ($120,000) include the addition of 5 new 
wells, more wells than Alternatives 2 and 3. It is possible more than 5 would be necessary. O&M 
costs include monitoring, but are less than the other remaining alternatives (Alternatives 5, SA, 6). 

Groundwater monitoring (twice annually), as described under Alternative 1, is included. 
However, three (3) additional wells (beyond the 16 wells for monitoring as described under 
Alternative l) are assumed to be necessary to monitor the attenuation processes. For comparison 
purposes it is assumed that RAOs can be reached in 30 years, a comparable timeframe to the 
other alternatives, but this would have to be verified by a Treatability Study as part of the 
Remedial Design. 

Alternative 5- Soil Cap, Institutional Controls and Groundwater Recovery 
• Institutional controls to limit Site use 
• Construction and installation of a native soil cap 
• Construction and operation of a groundwater pump-and-treat system 
• Monitoring of groundwater 

Estimated Capital Cost: $3,760,000 
Est. Total O&M (Annual/ 30 yrs): $290,000 I $3,520,000 
Est. Total Present Worth Cost: $7,280,000 
Estimated Time to Reach RAOs: Soil 12-15 months, Groundwater 30 yrs 

Alternative 5 uses groundwater recovery and treatment to address contaminated groundwater. 
Groundwater recovery is often called "pump-and-treat" because the informal term describes in 
brief what is done when using this treatment technology. Contaminated groundwater is captured 
using a network of specially-constructed wells, and the water is then treated using one or more 
methods to remove the contaminants. A common treatment method for VOCs is "air stripping," 
and this type treatment is used in Alternatives 5 and SA. Treated water is disposed of through 
discharge to surface water under permit, to a publicly-owned treatment works, into injection wells 
if permitted, or by other means. As presented in the FS, the most feasible option at present is to 
discharge treated groundwater to a publicly-owned water treatment facility. 

Figure I-3 illustrates a plausible configuration of two pumping-well lines likely to be sufficient to 
contain the zone of contaminated groundwater migration at the two Site areas where this appears 
to be occurring. Alternative 5, with the soil cap, assumes a greater well yield (10 gpm) compared 
to Alternative 5A (7 gpm). 

Pump-and-treat methods can be expected to control the offsite movement of contaminated 
groundwater. Therefore, this alternative includes a compacted-soil cap without a synthetic liner 
component (plastiC or other man-made materials). A soil cap is expected to reduce infiltration by 
about 25%, while a FML cap may provide a >98% reduction. The rationale for the soil cap is 
that a large reduction in the amount of rainwater percolating through the waste is not as crucial if 
the pump-and-treat system properly captures and treats the water anyway. 
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Significant capital costs ($310,000) beyond the capping cost are required for building the pump
and-treat system. Annual O&M cost for this system are high, making this alternative the most 
expensive to maintain over the long term. Groundwater monitoring (twice annually), as described 
under Alternative 1. is included. The estimated time for achieving Site RAOs and performing 
O&M, may be 30 years or greater. 

Alternative SA - FML Cap, Institutional Controls and Groundwater Recovery 
• Institutional controls to limit Site use 
• Construction and installation of an FML cap 
• Construction and operation of a groundwater pump-and-treat system 
• Monitoring of groundwater 

Estimated Capital Cost: $4,880,000 
Est. Total O&M (Annual/ 30 yrs): $240,000 I $2,940,000 
Est. Total Present Worth Cost: 7,820,000 
Estimated Time to Reach RAOs: Soil 12-15 months, Groundwater 30 yrs 

This alternative is identical in all respects to Alternative 5, except that a FML cap is constructed 
over the waste rather than a compacted-soil cap. The capital costs for the FML cap are higher 
than the Alternative 5 soil cap by approximately $1,120,000, or roughly 25%. Similarly high 
capital costs are expected, and a similar very-high O&M cost is projected. Thirty years or more 
will be required to reach the RAOs. 

Alternative 6 - FML Cap, Institutional Controls and Enhanced Biodegradation 
• Institutional controls to limit Site use 
• Construction and installation of an FML cap 
• Implementation of enhanced biodegradation processes for groundwater 
• Monitoring of groundwater 

Estimated Capital Cost: $4,860,000 
Est. Total O&M (Annuall30 yrs): $100,000 I $1,170,000 
Est. Total Present Worth Cost: $6,030,000 
Estimated Time to Reach RAOs: Soill2-15 months, Groundwater 30 yrs 

Enhanced Biodegradation represents a group of closely-related methodologies for treating 
contaminated groundwater in-situ, i.e. in place. group of related that enhance microbial 
degradation of chlorinated organics by providing, to the indigenous microbial populations, a 
substrate that furthers their degradation of the organic compounds. Substantial reductions in 
contaminant levels have been achieved at many sites. 

There are a number of process options, relating to the particular substrate used; one or more of 
them could be used. One representative of this group of technologies is Hydrogen Release 
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Compound, or HRC. HRC is a proprietary, environmentally safe polylactate ester, such as 
sorbitol polylactate ester, which has been formulated for the slow release of lactic acid upon 
hydration in groundwater. The lactic acid produces conditions favorable to organisms that carry 
out anaerobic reductive dechlorination of chlorinated VOCs such as tetrachloroethene and 
trichloroethene, both of which are present at the Site. HRC is typically injected into the 
subsurface by pumping the material, which the vendor describes as having the viscosity of honey, 
using direct push methods or by drilling. The material can be injected into bedrock fractures by 
pumping into wells drilled into the rock. This bedrock-injection technology has been implemented 
at a few sites, but is less well demonstrated, however. 

Other similar process options for enhanced biodegradation treatment include injection of 
molasses, and injection of vegetable oil. The basic processes, requirements and limitations are the 
same. 

These bioremediation methods rely heavily on injection of the amendment. A Treatability Study 
will be necessary at the start of Remedial Design to investigate (1) delivery strategies into the 
fractured bedrock aquifer, (2) comparative performance of the different options in relation to the 
geochemistry of the groundwater, and (3) methods for demonstrating effectiveness of the 
treatment. 

The locations for the injection treatments would likely be determined by the Site wells showing 
the highest contaminant levels, and focused on the source area along the toe of the landfill. To 
illustrate the general process, the HRC or other treatment solution would be injected into the 
subsurface downgradient of the landfill in the areas where the concentrations of chlorinated VOCs 
are highest. The HRC is in a gel form that would be injected using a direct hydraulic push 
technology, such as GeoProbe®. A column of HRC would be injected from probe refusal, which 
is presumably the top of bedrock, to the top of the water table. The treatment strategy would be 
revised and further refined as necessary during the Remedial Design based on Treatabihty Study 
work. 

Injection into bedrock is likely to be more problematic and would be implemented based upon the 
results of a pilot-scale treatability study for one or more of the process options. Thus Alternative 
6 includes such a treatability study. Its purposes would include evaluating the effectiveness of the 
process options, investigating delivery strategies for bedrock, and gathering necessary design 
information. The treatment would be targeted to the areas around the toe of the landfill that were 
found to be significant sources of contaminants to the groundwater. The areas to be addressed by 
this alternative are shown in Figure 1-4. Treatability study results would be considered in 
selecting the actual locations where the treatment would be performed. 

As with all of the alternatives, there are uncertainties about costs for Alternative 6. For example, 
the treatment may be implemented only once; or it may be done periodically, with monitoring 
periods ongoing between treatments, resulting in additional modest O&M costs. Additionally, 
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depending on the effectiveness of the treatments, the time required to reach RAOs may be 
significantly shorter than 30 years. For comparison, however, a 30~year period is assumed. 
Groundwater monitoring (twice annually), as described under Alternative I, is included; however, 
it also includes one additional well beyond those described for monitoring under Alternative l 
above. 

1.2 Common Elements and Distinguishing Features of the Alternatives 

This section presents information highlighting similarities and distinctions among the alternatives. 
These characteristics provide additional basis for the comparative analysis made in Section J. For 
ease of reference in the following discussion, the titles and components of the seven alternatives 
are listed here. 

Alternative 1 -
Alternative 2-
Alternaci ve 3 -
Alternative 4 -
Alternative 5 -
Alternative SA -
Alternative 6 -

No Action 
Institutional Controls 
FML Cap and Institutional Controls 
FML Cap, Institutional Controls and MNA 
Soil Cap, Institutional Controls and Groundwater Recovery 
FML Cap, Institutional Controls and Groundwater Recovery 
FML Cap, Institutional Controls and Enhanced Biodegradation 

A number of State and Federal applicable or relevant and appropriate requirements (ARARs) 
apply to all of the alternatives that include the Presumptive Remedy (capping), i.e., all alternatives 
besides No Action (Alternative 1) and Institutional Controls (Alternative 2). The main ARARs 
applicable to capping activities are the RCRA SubtitleD landfill requirements (40 CFR Part 258), 
and the State of South Carolina Solid Waste Management Regulations for municipal landfills 
(Reg. 61-107.258). Clean Air Act requirements are not foreseen for the passive venting planned 
under the capping alternatives, based on Site data. Federal Occupational Health and Safety 
Administration (OSHA) regulations will govern onsite work during cap construction. Since 
onsite observations indicate that the landfill has surface runoff and soil erosion going into 
Fairforest Creek, the capping action plays a part in meeting the intent of meeting the Federal and 
State Ambient Water Quality Criteria (AWQCs) and the Wetlands Protection Act (Executive 
Order 11990 and CWA Section 404), under the Clean Water Act, by preventing such erosion. 

For the same reasons, the storm water provisions of the National Pollutant Discharge Elimination 
System (NPDES) are applicable to cap construction. Finally, since the capping action will involve 
land along Fairforest Creek and could affect the creek itself, Executive Order 11988 (Floodplain 
Management) and the Fish and Wildlife Coordination Act (40 CFR Section 6, Part 302), 
respectively, will apply. 

Similarly, the major ARARs for the groundwater components of the alternatives apply to all of the 
alternatives besides No Action (Alternative 1), except for three which concern only the 
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groundwater recovery alternatives (Alternatives 5 and 5A). The National Primary Drinldng Water 
Standards from the Safe Drinking Water Act, are relevant and appr<~priate because the aquifer, by 
State and EPA classification, is a potential drinking water source. As with the cap, Federal 
Occupational Health and Safety Administration (OSHA) regulations will govern onsite work 
during onsite activities for the groundwater actions, whether sampling, construction of a recovery 
system, sampling wells, performing injection treatments, or others. 

The ARARs that are different include portions of the Clean Water Act and the Clean Air Act. 
Clean Air Act requirements could be applicable to the treatment device (air stripper) used in 
Alternati\les 5 and SA, which produces vapor emissions from treating the water, although the FS 
concludes this would be unlikely. If the treated water is to be discharged to a surface water body, 
the wastewater provisions of NPDES (Clean Water Act) are applicable. Finally, those State and 
Federal regulations governing the transport and disposal of hazardous wastes (Federal Resource 
Conservation and Recovery Act (RCRA), SC Reg. 61-79) would apply if the treatment process 
generates hazardous wastes. 

One common element among Alternatives 2 through 6 (all except the No Action Alternative) is 
the use of institutional controls to control Site property use. The need for such controls is 
foreseen, given that access to the Site is unrestricted, legal decisions about future use have not yet 
been made, and there are no zoning ordinances in place. According to Spartanburg County, 
zoning ordinances are not likely to be instituted in the foreseeable future. Specific local controls 
which may prove necessary could include easements, covenants, deed notices, or deed 
restrictions. These may require action at the County government level. The state health agency 
(SCDHEC) has an advisory role to the public concerning installation of potable water wells, and 
this will also assist in preventing the possibility of exposure. A certain degree of control may be 
attained if the Site property were purchased by the City, County, or nonprofit entity (covenants or 
easements). At present, which specific actions are necessary is difficult to foresee. Therefore, 
implementing institutional controls effectively will require significant planning in the Remedial 
Design phase, to include an" Institutional Controls Plan" as part of the design. EPA expects to 
work with the landowner, local authorities, and the community to ensure that Site use remains 
consistent with the remedy. 

Institutional controls may also be necessary in the areas where Site groundwater contamination 
has migrated offsite. To the southeast, Site contaminants are present at MW -9 and discharge to 
Fairforest Creek. To the northeast, the VOC detections in groundwater feeding Fairforest Creek 
(samples MP-80 and MP-96, Table E-3) probably also represent contaminated Site groundwater 
moving offsite, under the former IMC Fertilizer plant property. Control measures would be 
intended only to restrict the use of groundwater. The IMC Site has an ongoing RUFS in progress, 
and the need for any controls in the near term is unlikely. The" Institutional Controls Plan" noted 
above will address offsite properties as necessary. 
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AU of the capping alternatives (Alternatives 3 through 6) include an engineering control, fencing 
installed around the Site perimeter (as noted for Alternative 2). Although included, it is 
considered optional, to be used if necessary for construction security. The one significant 
difference among the alternatives that include capping concerns the use of a synthetic liner. 
Alternative 5 (Presumptive Remedy (Soil Cap), Institutional Controls, and Groundwater 

Recovery) includes a cap constructed using native soil that is compacted to achieve an 
appropriate permeability criterion. Based on State Solid Waste Landfi11 Regulations, the criterion 
is 1 x 10"5 em/sec or less. In all other alternatives, a Flexible Membrane Liner (FML) is installed 
between the soil layers to achieve a superior reduction in permeability. 

One common element of those alternatives which include groundwater components (Alternatives 
4, 5/5A, and 6) is the focus the treatment on VOCs, rather than the one inorganic Site 

groundwater COC, manganese. Manganese is believed to be a product of the reducing (oxygen

depleted) environment in and around VOC-bearing water that is being microbially degraded. 
Biological degradation of the chlorinated organics (Alternatives 4, 6) or their removal 
(Alternatives 5, SA) represents the best and perhaps only ways to allow dissolved oxygen levels to 

rebound enough so that manganese is no longer produced. For this reason, manganese will not 
require a separate treatment component from those aimed at VOCs. 

The time periods for the different alternatives to achieve Site RAOs (Section H-I) have a 

significant degree of uncertainty associated with them, but this is entirely due to uncertainties 
regarding the groundwater RAOs. For Alternatives 1 (No Action) and 2 (Institutional Controls), 
the soil RAOs and groundwater RAOs will not ever be achieved, since soil risks on the landfill 
will remain and no groundwater action will be taken. 

Capping, whether using native soil only (Alternative 5) or the FML liner (Alternatives 3, 4, and 
5A), will require approximately 12-15 months to design and construct. Upon cap construction, 
the RAOs for soil will be met. Thus both Alternative 3, which has the FML cap but uses only 

institutional controls to address groundwater, and Alternative 4, which has the cap and employs 

MNA to address groundwater, will meet soil RAOs (only) in 12-15 months from Remedial Design 
start. 

The time period required for achieving groundwater RGs (and hence RAOs) is uncertain and 
could be decades. The source, in the landfill, cannot practicably be removed, and the eventual 
scale of the reduction in leachate generation caused by emplacement of the cap is unknown. For 
this reason, a 30-year monitoring period was assumed to apply to all alternatives. Since meeting 

Site RAOs requires meeting the groundwater RAOs, the uncertainties described below apply to 
Alternatives 3, 4, 5, 5A, and 6. 

Alternatives 3 and 4 use institutional controls and MNA, respectively, to address groundwater. 
Neither of these Alternatives involves actively intervening to change the extent, degree, or 
migration of the existing groundwater contamination. Although the completion of a cap over the 
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wastes will have some effects on underlying groundwater chemistry, and even though the 

character of the effects could be positive overall if naturally-occurring biodegradation processes 

are expanded in the altered groundwater, there is still no basis to predict how much time will be 
required to reach RAOs for these two alternatives. 

Alternatives 4 (using MNA), 5 and SA (groundwater recovery) and 6 (enhanced biodegradation) 

wm require similar time frames, probably 6 to 9 months, to design the remedial action (5, 5A) or 

to plan it using treatability studies (4, 6). All four alternatives include the cap, which as noted 
above, may have positive effects on the Site's groundwater. However, the expected time periods
required to achieve RAOs for these four alternatives are difficult to predict and could be very 
long, even decades. The following three points bear on this similarity. 

1. For Alternatives 5 and SA, which use groundwater recovery (pump-and-treat), the reasons for 

the expected lengthy time period relate to two factors. First, the contamination is in fractured 
bedrock, which often limits and controls where and _to what degree pumping is effective. 
Secondly, there are inherent chemical inefficiencies ("performance dropoff' and "rebound" 
effects) known from experience with other groundwater recovery and treatment systems, that can 
affect pump-and-treat remediation. 

2. For Alternative 4, using MNA, as noted above, there is no basis currently for predicting how 

much time wiU be required to reach RAOs. In the FS and this ROD, MNA is given the benefit of 
the doubt, and an assumed 30-year period is used for comparison. 

3. For Alternative 6, the uncertainty about the length of time that will be required relates to the 
degree of effectiveness achieved by the insitu biological enhancement treatments. If the treatment 

is effective in any degree, however, then the time period would be shortened in comparison to 
MNA. 

Alternatives 4 (FML cap and MNA) and 6 (FML cap and enhanced biodegradation) are distinct 

from the other two groundwater recovery alternatives (5, 5A) in their requirement that a 
groundwater treatability study be performed as part of the Remedial Design. The study would be 

initiated after the cap is installed, due to the expected chemical changes to the underlying 
groundwater characteristics that will be caused by cap installation (reduced oxygen content, 

altered redox characteristics, and other effects resultant from permeability reduction and blockage 
of infiltration). 

As shown in Table 1-1, the alternatives have a range of costs. The No Action (Alternative 1) is 
the least costly, followed by the institutional controls only alternative (Alternative 2). The total 

costs for Alternatives 3, 4, 5, SA, and 6, which all include a cap and a groundwater component, 
range from $5.82 million to $7.82 million. 

-
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The two groundwater recovery alternatives (5 and 5A) are distinguished by having the highest 
capital costs, although Alternative 6 (enhanced biodegradation) is within 7%. The Alternative 6 
cost estimate incJudes only the initial application of HRC or treatment solution; if additional 
treatments proved necessary, each one would add $100,000. Alternative 2 (institutional controls 
only) includes a fence around the Site, which doubles its groundwater capital cost compared to 
Alternative 3 (FML cap and institutional controls), which is identical otherwise with respect to 
groundwater. 

The annual groundwater O&M cost, and the associated 'net present worth cost, is much higher for 
each of the two groundwater recovery alternatives in comparison to Alternatives 4 or 6. 

Each alternative was evaluated in the FS without a built-in contingency remedy. Should a remedy 
prove ineffective, EPA believes that the uncertainties about all of the available groundwater 
components would require that a full review and consequent ROD amendment be completed. 

The enhanced biodegradation included as the groundwater component in Alternative 6 should be 
considered an "innovative technology," in view of the limited number of sites in treatment and 
limited use in fractured bedrock. 

1.3 Expected Outcome of Each Alternative 

Under the No Action alternative, the Site would remain as is. Based on the potential future land 
use scenario, Site visitors and nearby groundwater well users would continue to have long-term 
health risks. Groundwater contamination escaping to adjoining properties and Fairforest Creek 
would continue. 

Under Alternative 2, Institutional Controls, the Site would be fenced but otherwise left as is. 
Long term health risks from soil would remain, given the poor condition (and in many places 
absence) of the soil cover. Groundwater contamination escaping to adjoining properties and 
Fairforest Creek would continue. 



_ Al~tive nae: 
51' :>.··· 

No Action 

2 I Institutional Controls 

3 I FML Cap and Institutional 
Controls 

4 I FML Cap, Institutional 
Controls and MNA 

5 I Soil Cap. Institutional 
Controls and Groundwater 
Recovery 

SA I FML Cap. Institutional 
Controls and Groundwater 
Recovery 

6 I FML Cap, Institutional 
Controls and Enhanced 
Biodegradation 

.Tobit 
C8Pit81•'· 
Qipplhg 

0 

0 

4.57 

4.57 

3.45 

4.57 

4.57 

TABLE 1-1 
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Remedial Alternatives Cost Summary 

TC)tal 
C&ptfal;;.--

. G~gn,d~~r ... 

0.07 

0.20 

0.10 

0.12 

0.31 

0.31 

0.29 

Cost (Million $) 

;t:::j'.<l''~<~l~tt~~ . . p : ., '··' ":>: . ,. -.- x~·-~i!i·.: ''· -~~J<, ~Jlf,f;~ 
0 0.04 0 0.47 0.53 

0 0.04 0 0.47 0.66 

0.06 0.06 0.68 0.47 5.82 

0.06 0.06 0.68 0.71 6.08 

0.06 0.23 0.68 2.84 7.28 

0.06 0.18 0.68 2.26 7.82 

0.06 0.04 0.68 0.51 6.05 
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Alternatives 3 through 6, which all include a cap, would leave the Site property usable in the 
manner described in Section F. Site monitor wells will be present but should not interfere with 
use. 

Groundwater use in the nearby area is for non-potable uses. Beneficial use of the aquifer for 
potable water in the future would be restored under Alternatives 4, 5, SA, and 6, although the 
time necessary to achieve cleanup is uncertain. 

j. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

The National Contingency Plan (NCP) requires the analysis of remedial alternatives according to 
nine overall criteria. Descriptions of these, and a narrative evaluation of the strengths and 
weaknesses of the alternatives, are presented in this section of the ROD. 

The initial evaluation is made according to two threshold evaluation criteria: 
1) overall protection of human health and the environment; and 2) compliance with ARARs. 
An alternative must meet these two criteria to be eligible for selection as the remedy. 

Remaining alternatives are then subjected to a comparative analysis based upon five primary 
balancing criteria: 1) long-term effectiveness and permanence; 2) reduction of toxicity, mobility, 
and volume through treatment; 3) short-term effectiveness; 4) implementability; and 5) cost. 
These criteria ail ow EPA to consider the trade-offs in these aspects of performance, and make 
judgements about the overall case for, and against, each alternative. 

Finally, two modifying criteria are considered: 1) state/support agency acceptance, and 2) 
community acceptance. These criteria are important and may cause EPA to alter its preferred 
remedy choice. 

In the Feasibility Study, all potential methods and technologies for remediation of groundwater 
were developed and then screened based upon the general categories of effectiveness, 
implementability, and cost. Remaining technologies were then eligible for assembling, with the 
Presumptive Remedy (capping), into remedial alternatives. Similarly, capping options were 
screened, and those passing screening were assembled in a logical manner with the groundwater 
actions. Seven (7) remedial alternatives were assembled, which were then analyzed and compared 
according to the nine NCP criteria. 
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Overall protection of human health and the environment addresses whether each alternative 
provides adequate protection of human health and the environment and describes how risks 
posed through each exposure pathway are eliminated, reduced, or controlled, through treatment, 
engineering controls, and/or institutional controls. 

All of the alternatives except Alternative 1 (No Action) can, if implemented properly, achieve 
some degree of protection of human health and the environment. The No Action alternative, 
which does not address potential exposure pathways or contaminated media, is not considered 
further in this analysis. 

Alternatives 2 and 3 rely on institutional controls to eliminate risks from groundwater, but do not 
include actions to prevent or lessen groundwater discharge to surface water. Thus no additional 
protection of the environment beyond the current situation is provided. The degree of protection 
to both human health and the environment is judged inadequate, and these two alternatives are 
not considered further. 

Alternatives 4, 5, SA and 6 are expected to provide adequate protection of human health and the 
environment All four alternatives include a cap to eliminate potential exposure to Site soils and 
landfill wastes, and minimize leaching to groundwater. Alternatives Sand SA use groundwater 
recovery and treatment systems to reduce groundwater contamination and eliminate risks from 
groundwater. Alternative 4 employs MNA to reduce groundwater contaminant levels and 
remove groundwater risks, while Alternative 6 uses enhanced biodegradation to accomplish this. 

J .1.2 Compliance with ARARs 

Section 12l(d) ofCERCLA and NCP § 300.430(f)(l)(ii)(B) require that remedial actions at 
CERCLA sites at least attain legally applicable Federal and State requirements, standards, 
criteria, and limitations which are collectively referred to as "ARARs", unless such ARARs are 
waived under CERCLA Section 12l(d)(4). 

Applicable reguirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under Federal 
environmental or State environmental or facility siting laws that specifically address a hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a 
CERCLA site. Only those State standards that are identified by a state in a timeJy manner and 
that are more stringent than Federal requirements may be applicable. Relevant and appropriate 
requirements are those cleanup standards, standards of control, and other substantive 
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rejiuirements, criteria, or limitations promulgated under Federal environmental or State 
environmental or facility siting laws that, while not "applicable" to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site 
address problems or situations sufficiently similar to those encountered at the CERCLA site that 
their use is well-suited to the particular site. Only those State standards that are identified in a 
timely manner and are more stringent than Federal requirements may be relevant and appropriate. 

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant 
and appropriate requirements of other Federal and State environmental statutes or provides a 
basis for a invoking a waiver. 

Alternatives 4, 5, SA, and 6 all include a cap, although alternative 5 uses the compacted soil cap 
rather than the FML liner. Stringent testing would be necessary to show that a soil cap could 
meet the cover permeability requirement under the ARARs for closure of solid waste landfills; at 
present there is some doubt as to the certainty of achieving the required permeability. For 
comparison purposes, however, Alternative 5 will be considered further in the analysis. 

Alternatives 4, 5, SA, and 6 are expected to meet their respective ARARs, although the length of 
time necessary to meet Site groundwater RGs could be 30 years or more. The main ARARs for 
the different alternatives are discussed in Section 1-2. 

Additionally, while Alternative 4 is retained for consideration, it should be noted that both the 
EPA framework for MNA, and the corresponding State framework under "Mixing Zones" 
permits, do not typically allow ongoing surface water discharge such that surface water bodies 
are impacted above ambient water quality standards. 

1.2 Primary Balancing Criteria 

J.2.l Long-term Effectiveness and Permanence 

Long-term effectiveness and permanence refers to expected residual risk and the ability of a 
remedy to maintain reliable protection of human heaJth and the environment over time, once 
cleanup levels have been met. This criterion includes the consideration of residual risk that will 
remain onsite following remediation and the adequacy and reliability of controls. 

The main capping comparison concerns the inclusion or absence of a synthetic (FML) liner. 
Either type of cap, if properly maintained, can maintain permanent protection from the soil 
exposure pathway. While a compacted native soil cap is likely equally effective in isoJaring the 
wastes, it is greatly less effective at lessening the ongoing leaching of contamination to 
groundwater. The reduction of infiltration expected from the FML cap makes it superior to the 
soil cap in terms of long-term effectiveness. 
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The alternatives which use pump-and-treat methods, Alternatives 5 and 5A, would generally be 
expected to achieve long-term effectiveness and permanence. However, there could be problems 
in long-tenn performance and success, based on EPA and industry experience at many 
groundwater pump-and-treat sites. Chemical constraints are often present that lead to decreasing 
effectiveness over time. Monitored Natural Attenuation (Alternative 4) and Enhanced 
Biodegradation (Alternative 6) both rely on biological degradation of the contaminants, and the 
reduced contaminant levels both achieve should be permanent and thus long-term effective, once 
accomplished. However, Alternative 6 has an advantage in that the use of one or more 
amendments to enhance biological degradation offers the possibility of faster reduction in 
contaminant levels, as compared to MNA, which is limited to the ongoing, natural baseline rate 
of biological degradation. The MNA approach also has no means no prevent the continued 
discharge of groundwater to surface water. For these reasons, and in view of the potential for 
effectiveness problems with groundwater pump-and-treat systems, Alternative 6 has a clear 
advantage on this criterion. 

J.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment 

Reduction of toxicity, mobility, or volume throughtreatment refers to the anticipated 
performance of the treatment technologies that may be included as part of a remedy. 

Alternatives 3, 4, SA, and 6 include capping with the FML liner, the Presumptive Remedy, which 
is a containment action. However, the cap wiJJ accomplish a significant reduction in the mobility 
of the VOC waste that is leaching contamination into groundwater from within the landfilL 
Volume and toxicity of the waste will not be reduced; however, the volume of contaminated 
groundwater emanating from the landfill will be significantly reduced. The native soil cap 
included in Alternative 5 will achieve significantly less effect in this regard. 

Alternatives 5 and SA, which use groundwater recovery and treatment (pump-and-treat), will 
intercept and thus greatly reduce the mobility of the affected groundwater, through hydraulic 
capture, but lowering toxicity and volume will require that large amounts of groundwater be 
treated over long periods of time. Pump-and-treat systems also generate large amounts of treated 
groundwater that must be disposed of. 

Alternative 4, using MNA, and Alternative 6, using enhanced biodegradation, both take 
advantage of biological degradation to reduce the toxicity and volume of contaminated 
groundwater, although degradation process can be slow and there is no change in groundwater 
mobility. With Alternative 6, however, the insitu biological treatments will enhance or 
accelerate the biological processes, which affords the possibility of achieving the Site RGs faster 
than would be possible with MNA. 
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Short-term effectiveness addresses the period of time needed to implement the remedy and any 
adverse impacts that may be posed to workers, the community, and the environment during 
construction and operation of the remedy until cleanup goals are achieved. 

The most immediate potential for exposure at the Site, from Site soils, would be alleviated within 
12-15 months upon completion of the cap. This applies equally to all remaining alternatives ( 4, 
5, 5A, 6). About the same length of time is required whether or not the cap includes an FML 
liner. 

Any potential short-term health and safety impacts likely to result from Site cleanup originate 
with the capping actions which are part of all remaining alternatives. Capping operations will 
involve extensive earth-moving operations, large areas of soil exposed for varying lengths of 
time, vehicular traffic, and related difficulties. These issues can be safely handled through proper 
application of occupational health and safety protocols, airborne dust suppression, control of 
surface water runoff, and similar measures. Coordination and outreach to nearby residents will 
be essential for minimizing impacts to residents (dust, noise). Short-term groundwater issues 
associated with the cap are not expected to be significant, and can be addressed through 
adherence to an approved site health and safety plan. 

For groundwater, all of the alternatives involve long time periods to accomplish and verify the 
cleanup. Thus there is almost no difference in short-term effectiveness due to the relatively long 
period of time necessary to achieve RGs. 

J .2.4 Implementability 

Implementability addresses the technical and administrative feasibility of a remedy from design 
through construction and operation. Factors such as availability of services and materials, 
administrative feasibility, and coordination with other governmental entities are also considered. 

Alternatives 5 and 5A, which use groundwater recovery and treatment, are implementable and 
should pose no particular difficulties beyond those expected for any engineering "construction" 
remedy where a treatment system, enclosure, building, and/or other structures must be built. 
Such actions typical1y have a multi-phase remedial design to design the system and its 
components. 

Both Alternatives 4 (Capping (FML) and MNA) and 6 (Enhanced Biodegradation) are also 
readily implementable. In the case of Alternative 4, MNA must be done according to a strict 
protocol that involves extensive meetings and communication, the installation of additional wells 
(the most among the alternatives) to establish plume flow directions and boundaries, and other 
difficulties. However, the MNA framework does not accord well administratively with State 
regulations concerning groundwater and surface water cleanup, which can further complicate 
implementation. The need for a Treatability Study, and its central role in deciding the manner of 
applying MNA, are also factors considered. 



Record of Decision 
Arkwright Dump Sire 

September 2002 
Pll 64 

Alternative 6 (Enhanced Biodegradation) also includes a Treatability Study that is similarly crucial 
in determining how to apply the in-situ treatments. Actual field implementation may pose some 
modest difficulties and complications, given limited industry experience with bedrock treatments, 
but these can most likely be overcome. 

OveraJJ, there is no clear distinction on this criterion. The pump and treat alternatives, 
Alternatives 5 (Capping (Soil) and Groundwater Pump & Treat) and 5A (Capping (FML) and 
Groundwater Pump & Treat) are more "off the shelf" and routine to implement, and thus easier to 
implement, although they do represent multi-phase large-scale engineering projects. The 
remaining Alternatives, 4 (Capping (FML) and MNA) and 6 (Capping (FML) and Enhanced 
Biodegradation) are readily implementable from a field/technical perspective, but both involve 
Treatability Studies and some administrative difficulties. 

1.2.5 Cost 

The final balancing criteria considered is cost. By comparing what each alternative is expected to 
accomplish, and its cost, to the other alternatives, the cost-effectiveness offered by each 
alternative can be considered. 

As shown in Table 1-2, Alternatives 5 and SA have the highest costs. In terms of cost
effectiveness, EPA believes that no additional effectiveness is obtained for the $1.2- to $1.7-
million cost differential between the two pump-and-treat alternatives, and the cost range of 
Alternatives 4 (Capping (FML) and MNA) and 6 (Capping (FML) and Enhanced 
Biodegradation). As noted above there could also be long-term effectiveness issues. For similar 
cost, Alternative 6 (Capping (FML) and Enhanced Biodegradation) offers the potential to achieve 
essentially the same cleanup, possibly in less time. 

1.3 Modifying Criteria 

J.3.1 State/Support Agency Acceptance 

SCDHEC has reviewed the Selected Remedy and concurs with EPA's Preferred Alternative. 
South Carolina's letter of concurrence on this Record of Decision is attached at Appendix C. 

1.3.2 Community Acceptance 

At the public meeting held during the public comment period, community members had a number 
of general questions concerning the RI and the timing and scope of the proposed remedy. No 
specific preferences for any particular alternative were expressed. Two (2) sets of written 
comments were received, and one of those included specific concerns about the proposed remedy, 
although not disagreement with its selection (Appendix A). One citizen had a health-related 
question about Rl findings. In general, the community is supportive of the selected remedy and is 
ready to see cleanup actions proceed as soon as possible. 
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The NCP establishes an expectation that EPA will use treatment to address principal threats 
posed by a site wherever practicable. The 'principal threat' concept is applied to the 
characterization of 'source materials' at a Superfund site. A source material is material that 
includes or contains hazardous substances, pollutants, or contaminants that act as a reservoir for 
migration ofcontamination to groundwater, surface water or air, or acts as a source for direct 
exposure. Identifying principal threat wastes combines concepts of both hazard and risk. In 
general, principal threat wastes are defined as those source materials considered to be highly 
toxic or highly mobile which generally cannot be conta!!Jed in a reliable manner or would present 
a significant risk to human health or the environment sh~uld exposure occur. Conversely, non
principal threat wastes are those source materials that generally can be reliably contained and that · 
would present only low risk in the event of exposure. 

According to A Guide to Principal Threat and Low Level Threat Wastes (OSWER 9380.3-06FS, 
November 1991), wastes that generally do not constitute principal threats include, but are not 
limited to, the following: (I) non-mobile contaminated source material of low to moderate 
toxicity (surface soil containing chemicals of concern (COCs) that generally are relatively 
immobile in air or groundwater, i.e., non-liquid, low-volatility, low-leachability contaminants 
such as high molecular weight compounds) and (2) low toxicity source material (soil and 
subsurface soil concentrations not greatly above reference dose levels or that present an excess 
cancer risk near the acceptable risk range were exposure to occur). 

At this site, a detennination of whether prindpal threat wastes exist in the landfiJI cannot be 
made, since minimal information is available on the physical ~d chemical characteristics of the 
waste. During the RI, extensive soil sampling and examination of landfill contents in test pits 
did not identify any "hot spots" or concentrated wastes. Samples from the other contaminated 
media (primarily groundwater) do not display the high concentrations and high toxicity levels 
that are characteristics of principal threat wastes. 
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Based upon consideration of the requirements of CERCLA, the detailed analysis of the 
alternatives proposed in the feasibility study using the nine (9) criteria, and public comments, 
EPA 
has chosen Alternative 6, FML Cap, Institutional Controls and Enhanced Biodegradation as the 
Selected Remedy for this Site. 

The following sections provide the rationale and basis for selecting Alternative 6, an expanded 
-remedy description, a summary of the expected costs, and a description of the expected outcome 

of implement1ng the remedy. 

L.l Rationale for the Selected Remedy 

As discussed in the comparative analysis (Section J), capping of the Site using an FML liner, 
rather than compacted soil, achieves superior long-term effectiveness and significantly lowers the 
mobility of contamination leaching to groundwater, in addition to physically isolating the wastes 
and blocking exposure to Site soils. Among the groundwater components, the use of enhanced 
biodegradation achieves remediation of the groundwater COCs at the same or only slightly 
greater cost than Monitored Natural Attenuation (MNA). Because biological degradation 
processes are enhanced or accelerated, Alternative 6 also has the potential to accomplish 
treatment in less time than MNA. Alternative 6 accomplishes the treatment of impacted 
groundwater insitu, without the high capital costs and very-high O&M costs associated with 
groundwater pump-and-treat technology (Alternatives 5, 5A). This comparison holds even if 
repeat treatments of the biodegradation agent proved necessary. Alternative 6 is also superior to 
Alternatives 5 and 5A in view of concerns about long-tenn effectiveness of groundwater pump
and-treat technology. 

L.2 Description of the Remedy 

A general description of the Selected Remedy is presented in this section. The details of the 
remedial action, other than those given below, will be set forth and approved by EPA in the Final 
Remedial Design during the Remedial Design/Remedial Action (RDIRA) phases of the Site 
response. 

The major components of the Selected Remedy (Alternative 6) are: 

• Construction and instalJation of an FML cap 
• Implementation of enhanced biodegradation processes for groundwater 
• Institutional controls to limit Site use 
• Monitoring of groundwater 
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T~e Presumptive Remedy component consists of the construction of an FML cap in accordance 

with the ARARs for solid waste landfills, and the long-term O&M of the cap. To construct the 

cap, waste will be moved and consolidated as necessary to bring the contents to within the 
boundaries shown on Figure 1-1. The final footprint of the capped enclosure will be determined 

in the Remedial Design. The entire landfill contents will be covered with soil, in lifts, in 
thicknesses required by the relevant and appropriate State and Federal ARARs. The soil lifts will 
be compacted to the permeability required by the ARARs (generally, a criterion of l x w-s 
em/sec unless otherwise approved in the Remedial Design). An FML will be installed over the 

compacted soil. The FML will be covered with soil layers constructed in accordance with the 
ARARs, and a vegetative cover (root zone) will be established on the cover. Unless determined 

otherwise during the design, the remedy will include moving and consolidating wastes as needed 

to allow a 100-foot cleared, unoccupied road corridor to remain onsite, as shown in the FS. The 

potential road corridor will not be capped. Fencing around the Site perimeter may be employed, 

if confirmed in the Remedial Design to be necessary for construction security. Additional 
requirements will be specified in the Remedial Design. 

The groundwater component of the Selected Remedy consists of using Enhanced Biodegradation. 

This term refers to a group of related methodologies that enhance microbial degradation of 

chlorinated organics by providing, to the indigenous microbial populations, a substrate that 
furthers their degradation of the organic compounds. There are a number of process options, 
relating to the particular substrate used, and because of their similarities, one or more of them 
could be used. Known process options include injection of molasses, and injection of vegetable 
oil. Others which may be suitable for use will be identified in the Treatability Study (see below). 

A pilot-scale Treatability Study will be conducted during the Remedial Design. At a minimum, 

the purposes of the Treatability Study will include: a) identification and comparison of possible 

delivery strategies and methodologies for addressing delivery into the fractured bedrock system; 

b) identification and comparison of possible treatment solutions/reagents; c) and gathering of 

other appropriate design inform.ation. The Treatability Study may be initiated before cap 
construction and installation is complete; however, the pilot-scale testing that is expected to be a 

crucial component cannot be performed until the effects of the cap on underlying groundwater 

are known, so that the evaluation is focused on the groundwater conditions that exist under the 

cap at that time and afterwards. 

Unless a different strategy is approved in the Remedial Design, the treatment will be targeted on 
those areas around the northeast toe, and southeast toe, of the landfill that were found in the RI to 

be significant sources of contaminants to the groundwater (Figure 1-4). However, Treatability 

study results will be considered in selecting the actual locations where the treatment is to be 
performed. 

An example of this group of technologies is Hydrogen Release Compound, or HRC. HRC is a 

proprietary, environmentally safe polylactate ester, such as sorbitol polylactate ester, which has 
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bt;en fonnulated for the slow release of lactic acid and a low-level supply of hydrogen upon 
contact with water. Lactic acid occurs naturally in milk and foods. HRC enhances natural 
attenuation in two ways. First, HRC provides a substrate for mkrobes to assimilate oxygen (to 
promote anaerobic conditions within the aquifer) or to assimilate nitrate and sulfate, which 
compete with chlorinated volatile organic compounds such as PCB in anaerobic biological 
reactions. Secondly, HRC provides a hydrogen source, or electron donor, which can be used by 
microbes which participate in reductive de-chlorination of chlorinated VOCs, or electron 
acceptors. One feature of HRC in contrast to other substrates that use other electron donors, such 
as sugar and molasses, is that it is designed to release hydrogen over a longer time period, 
req-uiring Jess -frequent re-aEplication. 

In general, the process that will be used consists of injection into the subsurface, in the areas 
downgradient of the landfill where the concentrations of chlorinated VOCs are highest. Using 
HRC as an example, HRC is prepared into a gel form that would be injected using a direct 
hydraulic push technology, such as GeoProbect. A column of HRC would be injected from probe 
refusal, which is presumably the top of bedrock, to the top of the water table. For bedrock, the 
material will be injected into bedrock fractures by pumping into wells, although the specifics of 
this will be based upon the results of the Treatability Study. 

EPA and SCDHEC expect that, with refinement of the treatment process during pilot testing, 
enhanced biodegradation will be effective in reducing COC levels in Site and offsite-migrating 
groundwater. As noted, RI data show that the microbial breakdown products of PCE are 
widespread in Site groundwater; the planned treatments enhance this ongoing degradation and 
thus accelerates the destruction of the COCs. 

It is possible that the enhanced biodegradation treatment may require re-applications, depending 
on the effectiveness demonstrated in testing. In the event that three (3) treatments do not prove 
effective, EPA and SCDHEC will review the remedy's effectiveness and will consider modifying 
or changing the Site Selected Remedy in accordance with the NCP and EPA guidance (e.g. an 
Explanation of Significant Differences or ROD Amendment, as appropriate). 

The Selected Remedy employs Institutional Controls to supplement the active remedial measures 
by preventing exposure to contaminants in the surface and subsurface soils and underlying 
landfill materials, and preventing consumption of groundwater beneath the Site and nearby 
affected adjoining properties during the period of active treatment. Land use decisions by the 
local community and authorities are likely to take some time to work out, as the ongoing 
"Regenesis Project" proceeds, making it inappropriate to specify, at present, which controls are 
best for the situation. An Institutional Controls Plan will be required (and approved by EPA) as 
part of the Remedial Design, to specify the controls needed for both the Site property and nearby 
affected adjoining properties. 

Institutional controls will be necessary for the Site, since physical access to the Site is 
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u~restricted, and since the cap will require more than one year to install. The purpose of any 

controls used for the Site property, which could include easements or covenants, or possibly deed 

notices, will be to prevent exposure to Site soils. Similarly, institutional controls may also be 

necessary on adjoining properties underlain by offsite-migrating COCs. To the southeast, Site 

contaminants are present in the area of MW -9; to the northeast, contaminated Site groundwater 

appears to be migrating offsite under the former IMC Fertilizer plant property and discharging to 

the creek. Control measures would be intended only to restrict the use of groundwater. The IMC 

Site has an ongoing RIIFS in progress, and the need for any controls in the near term is unlikely. 

The "Institutional Controls Plan" noted above will address offsite properties as necessary. EPA 

expects to work with the landowner, local authorities, and the community to ensure that Site use 

remains consistent with the remedy. 

Finally, groundwater monitoring for Site COCs (Table H~l) will be performed during the entire 

duration of the Remedial Design and Remedial Action phases. The wells shown in Figure I-2 

will be used, along with other wells that may be installed during these phases of work. A 

semiannual (twice annually) sampling schedule will be maintained initially, unless a different 

scheme is approved by EPA during design. 

L.3 Summary of the Estimated Remedy Costs 

Appendix D provides a detailed breakdown of the anticipated remedy costs. The capital costs are 

$4,565,000 for the cap and $288,000 for groundwater. Present worth cost for 30 years of annual 

O&M total $675,000 for cap maintenance and $516,000 for groundwater O&M. The grand total 

for the Selected Remedy is $6.05 million. Although the costs shown appear detailed, it should be 

noted that they were prepared without benefit of detailed, remedial design and engineering 

information and (in accordance with guidance) are only expected to be accurate to within +50 to-

30 percent of the eventual, actual project cost. 

L.4 Expected Outcome of the Selected Remedy 

The Selected Remedy will, upon completion of cap construction, leave the property usable for 

the types of recreational use described generally in Section F. The cap isolates the wastes and 

blocks both current and future exposure pathways (dermal contact, ingestion inhalation) for Site 

visitors. The land usage foreseen is limited only to the degree that it must not interfere with 

proper maintenance of cap integrity. This would preclude any uses that include construction of 

buildings. Maintenance of the cap is required to maintain the risk reduction. Cap construction 

(including design) will require an estimated 12 to 15 months. 

Groundwater use on the Site and the adjoining (north, southeast) properties will be impaired 

during the time period over which the groundwater remedy component is implemented. The 

length of time required is very difficult to predict, and could be more than 30 years. Upon 

attainment of the Site RGs (Table H-1 ), the groundwater beyond the treatment points (beyond the 

cap edge) will be returned to potential beneficial use as a potable water source. 
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Implementing the Selected Remedy is expected to provide a boost to ongoing community 
revitalization efforts, by addressing environmental and health-risk concerns about the Site, and 
through making the Site available for uses that accord well with the community's vision for their 
area. Environmental benefits may also be gained to the degree that recreational use of the Site, 
particularly if it includes a planned "Greenway" along Fairforest Creek, brings additional local 
attention to the areas of trash and debris present along both sides of the creek north and south of 
the Site. These areas are scheduled to be surveyed and investigated under the area-wide 
Brownfields project currently in progress. 

M. STATUTORY DETERMINATIONS 

Under CERCLA §121 and the NCP, the lead agency must select remedies that are protective of 
human health and the environment, comply with applicable or relevant and appropriate 
requirements (ARARs) (unless a statutory waiver is justified), are cost-effective, and utilize 
permanent solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable. In addition, CERCLA includes a preference for remedies that 
employ treatment that permanently and significantly reduces the volume, toxicity, or mobility of 
hazardous wastes as a principal element and a bias against offsite disposal of untreated wastes. 
The following sections discuss how the Selected Remedy meets these statutory requirements. 

M.l Protection of Human Health and the Environment 

The Selected Remedy, Alternative 6, provides adequate protection of human health and the 
environment by implementing the remedy components: design and installation of a Flexible 
Membrane Liner (FML) cap, design and implementation of enhanced biological degradation 
treatments, using appropriate institutional controls, and conducting groundwater monitoring. 

Capping will eliminate the potential for exposure to Site soils and landfill wastes. The cap will 
reduce the current levels of carcinogenic risk through soil exposure (1.57 x 10·6) to below 
1 x I0-6. Additionally, the cap achieves a measure of source controJ by minimizing leaching of 
Site COCs to groundwater. 

Groundwater treatment using enhanced biodegradation will reduce or eliminate concentrations of 
Site COCs above the RGs, and is expected to achieve the Site RGs. Remaining carcinogenic and 
noncarcinogenic risks will be below those shown in Table H-1. 

The implementation of the Selected Remedy will not pose unacceptable or unreasonable short
term risks, or significant cross~media impacts. The potential exposures which drive the most 
immediate human health risks at the Site are addressed in the short term by capping. Potential 
exposure under the future use scenario, through groundwater use, will be addressed over the 
expected longer period of groundwater remediation. 
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The Selected Remedy, Alternative 6, complies with ARARs. The ARARs that will govern the 

Selected Remedy are discussed below. 

Action-specific ARARs that govern the capping activities are the RCRA Subtitle D landfill 

requirements (40 CFR Part 258), and the State of South Carolina Solid Waste Management 

Regulations for municipal landfills (Reg. 61-107.258), which are judged relevant and appropriate. 

Federal Occupational Health and Safety Administration (OSHA) regulations regarding work on 

hazardous waste sites (29 CFR Part 1910.120) are applicable to the onsfie work during cap 

construction. 

Certain chemical-specific ARARs are relevant and appropriate to capping. Since the landfill has 

soil erosion and surface water runoff going into Fairforest Creek, the action plays a part in 

complying with the Federal and State Ambient Water Quality Criteria (AWQC) regulations 

established under the Clean Water Act (40 CFR Part 131, SC Reg. 61-69). For the same reasons, 

the storm water provisions of the National Pollutant Discharge Elimination System (NPDES) are 

applicable to cap construction. Regarding landfill gas, for which a passive venting system is 

included in the Selected Remedy, Clean Air Act requirements are not foreseen for the passive 

venting planned under the capping alternatives, based on Site data. If emissions are )ater 

determined to require treatment, Federal and State regulations (e.g. SC Air Pollution Control 

Regulations, Reg. 61-61) that implement the Clean Air Act ( 40 USC § 1857) would become 

· relevant and appropriate for use. 

Three location-specific ARARs are applicable to capping because the capping action will involve 

land along Fairforest Creek, some of it wetlands, and since the action could alter or affect the 

creek itself. These three are: 

-Executive Order 11988 (Floodplain Management; 40 CFR Section 6, Appendix A) 

-Fish and Wildlife Coordination Act (40 CFR Section 6, Part 302) 
-Wetlands Protection Act (Executive Order 11990 and Clean Water Act Section 404) 

Chemical-specific ARARs relevant and appropriate to the groundwater remedy component are the 

State and Federal regulations established pursuant to the Safe Drinking Water Act. The National 

Primary Drinking Water Standards (40 CFR Part 141) established the MCLs for constituents in 

drinking water to include groundwater aquifers used as potable water sources. The 

corresponding South Carolina regulation is SC Reg. 61-58. These regulations sets MCLs for six. 

(6) of the 24 COCs in groundwater at the Site: tetrachloroethene (PCE), trichloroethene (TCE), 

1,1-Dichloroethene, cis-1 ,2-Dichloroethene, benzene, and vinyl chloride. MCLs are specifically 

identified in the NCP as remedial action objectives for groundwater that is a current or potential 

source of drinking water (NCP 40 CFR § 300.430(a)(l)(ii)(F). 
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Two action-specific ARARs are applicable to the groundwater action. The Federal Occupational 
Health and Safety Administration (OSHA) regulations concerning work on hazardous waste sites 
(29 CFR Part 1910.120) are applicable to onsite work during activities such as groundwater 
sampling, surface water sampling,, construction of well points for injections, performing the 
injection treatments, or others. Finally, the South Carolina regulation for monitor well 
installations procedures and standards, SC Reg. 61-71, is applicable to all wells used in the 
Selected Remedy. 

M.3 Other Criteria, Advisories, or Guidance To-Be-Considered (TBCs) 

In implementing the Selected Remedy, USEPA may choose to follow criteria, advisories or 
guidance which would be non-binding. No TBCs were identified in the FS. 

M.4. Cost-Effectiveness 

In EPA's judgement, the Selected Remedy is cost-effective and represents a reasonable value for 
the money to be spent. In making this determination, the following definition was used: "A 
remedy shall be cost-effective if its costs are proportional to its overall effectiveness." (40 CFR 
300.430(t)(1)(ii)(D)). This was accomplished by evaluating the "overall effectiveness" of those 
alternatives that satisfied the threshold criteria (Alternatives 4, 5, 5A, and 6). Overall 
effectiveness was evaluated by assessing three (3) of the five (5) balancing criteria in combination: 
long-term effectiveness and pennanence; reduction in toxicity, mobility, and volume through 
treatment; and short-term effectiveness. Overall effectiveness was then compared to costs to 
determine cost-effectiveness, for each alternative, and for the alternatives in comparison to one 
another. The overall effectiveness of this remedial alternative was judged to be proportional to 
its costs, and therefore it represents a reasonable value for the money to be spent. 

Among the remedial alternatives which meet the threshold criteria (Alternatives 4, 5, SA, and 6), 
Alternative 6 achieves biological degradation of the groundwater COCs at the same or only 
slighly greater cost than Monitored Natural Attenuation (MNA, Alternative 4). Significantly, it 
has the potential to accomplish treatment in less time than MNA. Alternative 6 accomplishes the 
treatment of impacted groundwater insitu, at much lower capital costs and long-term O&M costs 
than Alternatives 5 and SA, which use groundwater pump-and-treat technology. This comparison 
holds even if repeat treatments proved necessary. For these reasons, Alternative 6 is the most 
cost-effective of the available choices. 

M.5 Utilization of Permanent Solutions and Alternative Treatment (or Resource Recovery) 
Technologies to the Maximum Extent Practicable 

EPA has determined that the Selected Remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a practicable manner at the Site. 
Among the remedial alternatives which meet the threshold criteria (Alternatives 4, 5, SA, and 6), 
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EPA has determined that the Selected Remedy provides the best balance of trade-offs in terms of 

the five primary balancing criteria, while also considering the statutory preference for treatment as 

a principal element and bias against off-Site treatment and disposal, and considering State and 

community acceptance. 

The Presumptive Remedy, capping, is a long-term containment action which isolates the source 

materials at the Site (within the landfill) and provides some degree of source control against 

groundwater leaching. Under the Presumptive Remedy approach, neither source removal nor 

source treatment is practicable. 

The groundwater component uses implementation of enhanced biological degradation tre.atinents, 

an innovative and emerging treatment technology, to treat contaminated groundwater insitu, and 

permanently destroys or degrades the contaminants through biological action. This represents a 

permanent treatment that best satisfies the criteria for long-term effectiveness in comparison with 

other alternatives which use pump-and-treat technology, which often have problems regarding 

long-term performance. 

Institutional controls will be used as needed to control land and groundwater uses during the 

period of active treatment at the Site. 

M.6 Preference for Treatment as a Principal Element 

As described above, direct treatment or removal of the source materials (principal threat wastes) 

in the landfill which are leaching to groundwater, is not feasible. Therefore, under the 

Presumptive Remedy, the preference for treatment of principal threat wastes as a main remedy 

component, cannot reasonably be met. 

The groundwater component of the Selected Remedy achieves in some degree the intent of the 

preference for treatment. The enhanced biodegradation treatments do not generate additional 

waste materials that could require disposal, or transfer the contaminants to those media (spent 

carbon, vapor emissions) as would have been the case had Ahernative 5 or 5A (which use 

groundwater pump·and-treat) been selected. 

M. 7 Five-Year Review Reguirements 

Section 12l(c) of CERCLA, as amended, and the NCP provide the statutory and legal bases for 

conducting five-year reviews. If there are any hazardous substances, pollutants, or contaminants 

remaining at the Site above levels that would allow unlimited use and unrestricted exposure, EPA 

must conduct a review of such remedial action no less often than each five (5) years after the 

initiation of such remedial action to assure that human health and the environment are being 

protected by the remedial action being implemented. In general, a five-year review covers all 

operable units at a Site. 
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The Five-Year Review requirements at the Arkwright Dump Site are controlled by the 
Presumptive Remedy for the Site, capping. EPA 5-Year Review Guidance states that a statutozy 
Five-Year Review will be conducted at any CERCLA site at which remedy completion will not 
allow unlimited use and unrestricted exposure. A landfill is an example of such a site. 
Completion of the capping remedy component will eliminate risks from soils and landfill materials, 
but will not allow unrestricted use; use of the Site will always be restricted to the degree 
necessary to maintain the cap and assure its effectiveness and integrity. Therefore, a statutory 
Five-Year Review will be conducted at the Site every five years, in perpetuity, in accordance with 
the NCP. 

N. DOCUMENTATION OF SIGNIFICANT CHANGES 

Four changes are reflected in this Record of Decision that differ slightly from the information 
presented to the public in the Proposed Plan. 

The first concerns the costs shown in this ROD for Alternative 6, which was selected as the 
remedy. After the FS was approved, it was discovered that the groundwater monitoring analytical 
costs (item 7.10, costs for Alternative 6, in Appendix C of the FS) should have included 40 VOC 
samples rather than 34, to allow for six samples representing the two "impacted surface water 
segments" referred to in the Proposed Plan. This additional cost adds $1800 to the annual O&M 
cost and $22,000 to the overall remedy total; however the same amount would have been added 
to any of the four alternatives (4, 5, 5A, 6) that included a groundwater component, if selected. 
Therefore it has no significance in the comparisons made in the comparative analysis (Section J). 

Under the Remedial Objectives for the Site, it was implied (RAO No.2 under "Groundwater") by 
the language that groundwater under the cap would be restored to potential use as a potable 
water source. The RAO on page 38 of this ROD, to be used in the Selected Remedy, clarifies 
that restoration of the aquifer is the RAO for all contaminated groundwater that is not under the 
cap, once constructed. 

Third, the non-carcinogenic and carcinogenic risk totals presented in the Proposed Plan are 
slightly different from those presented here, which are based on the finalized, approved Baseline 
Risk Assessment The changes do not affect the characterization of Site risks as presented to the 
public, nor do they affect the risk basis for requiring action at the Site. These differences are 
summarized below. 



Risk Element 

Carcinogenic Risk - Current 
Site Visitor (child age 7-12) 
(Lifetime) 

Carcinogenic Risk - Future 
.Site Visitor (child age 7-12) 
(Lifetime) ·-·· 

Noncarcinogenic Risk-
Future Offsite Resident: 

Child age 1-6 
Child (age 7-12) 
Adult 

Carcinogenic Risk - Future 
Offsite Resident - Adult 
(Lifetime) 

Proposed Plan, July 2002 

1.5 X 10"5 

1.5 X 10"5 

201 
Ill 
78 

1.2 x w-z 
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1.57 x to-s 

1.57 x w-s 

360 
222 
142 

7.25 x w-3 

Finally, in the Proposed Plan, the RG for manganese (880 ;.tg/L) was shown to be based on the 
Region 9 PRG, and the RG for naphthalene (25 f.J.g/L) was shown as based on the South Carolina 
risk-based standard for UST releases. Calculations in the Final of the Baseline Risk Assessment 
provide a better Site-specific RG in both cases, and those are the values shown in Table H-1, 
Remedial Goals. 
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RECORD OF DECISION, ARKWRIGHT DUMP SITE, SPARTANBURG SC 

September 2002 

Introduction 

The Responsiveness Summary is required by the Superfund law (CERCLA) and the NCP, to 
provide a summary of citizen comments and concerns about the Site, as raised during the Public 
Comment Period, and a description of the Agency's responses to those concerns (CERCLA § 117 
and NCP §§300.430{f)(3)(i)(F) and 300.430(t)(5)(iii)(B)). All comments summarized in this 
document have been considered in the development of the Selected Remedy for the Arkwright 
Dump Site. 

The following issues and concerns were expressed during the public comment period by the local 
community, and by a contractor for the RifFS project at the adjoining former IMC Fertilizer plant 
site. The comments are transcribed here in their entirety. Although not included here, the actual 

comment letters received during the public comment period, and a transcript of the public 
meeting, are a part of the Administrative Record for this Site. 

PART 1: Local Community Comments and EPA Responses: 

Comment No.1: Community Baptist Church has its eyes on building a new Church. We are 
located directly across from the dump (the host site for this meeting) in Arkwright. Is the 
contamination of the soil and gas emissions both ground and airborne such that we should not 
rebuild in the same location? If the soil on which the Church is located has been tested what 
were the results? 

RESPONSE: The results from the soil and soil vapor samples collected at the church are not 
significant in terms of any potential health risks. There is no reason, in EPA's judgement, why 
the church could not re-build on the same location. 

Results from soil and soil vapor samples are shown in Tables 2.3, 2.4, 2.5, 2.6, and 2.18 of the 
Feasibility Study (samples labeled "SS-BKG" and "SVP-BKG"). In surface soil, five organic 
compounds were detected. All of the levels detected are far below any health-based risk 
benchmarks. Three of the five are gasoline components and probably relate to accidental spillage 
of gasoline. Deeper soil ( 40-42 feet below the ground) was sampled and had four organic 
compounds present; these also were all far below any levels that would cause concern. 

The soil vapor sample was collected from a vapor well screened from 30 to 40 feet below ground 

surface. Six organic compounds were detected. The levels of four of these are above those 
recommended for ambient air; however, they were detected in a vapor sample from 30-40 feet 
below ground. The sample does not mean that vapor containing these levels is corning up and 
entering the air near the church; but even if this is the case, it is highly unlikely that it would pose 
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a problem for siting a new church. Modem construction methods include vapor barriers, which 
would prevent problems from vapors. If the landfill is the source of the compounds detected, the 
passive landfill gas venting system that is part of the Selected Remedy (the cleanup plan), and the 
effect of the cap itself, should greatly reduce the amount of landfill gas (including vapors) 
escaping from the Site. 

Part II: Technical Comments from Contractor on the Former IMC Fertilizer Site 

The first five (5) comments concerned the Feasibility Study Report and the Proposed Plan. 

Comment No.1: One of the four Remedial Action Objectives identified in the Feasibility 
Study Report (Executive Summary, page ES-1 and Section 3, page 3-1) for the Arkwright Dump 
Site is to "reduce or eliminate the migration of groundwater off site containing contaminants over 
regulatory levels." The array of alternatives is limited in that only two active remediation 
technologies: HRC injection for enhanced bioremediation, and migration control using 
groundwater recovery and treatment, are carried forward as viable technologies to address 
migration control. A number of technologies are discarded in the screening phase (Section 4) 
due to limited effectiveness of potential implementation concerns under fractured bedrock 
conditions. In point of fact, the challenging geologic conditions are also likely to equally impact 
the effectiveness/implementation of the two retained technologies. There thus appears to be no 
consistent basis for discarding alternative treatment technologies in the screening phase. 

RESPONSE: EPA would like to clarify the bases for screening out certain treatment 
technologies, which may have been misunderstood. 

In situ treatment of a source area, and techniques that might use physical barriers such as 
Permeable Reactive Barriers (PRBs) or reactive walls, were not retained because the locations of 
sources inside the landfill are not known, and because the depth .of contamination will likely 
interfere with proper installation of such barriers. Several anaerobic treatment options were 
retained even though implementation may be challenging or difficult Other anaerobic processes 
that involve injection of a pollutant, such as methanol or nitrate, or hazardous material, such as 
methane or propane, were eliminated, for environmental and health/safety re~sons. Finally, 
aerobic biodegradation processes were eliminated because they were not deemed effective on 
tetrachloroethene or trichloroethene. 

Comment No.2: Compliance with South Carolina Solid Waste Regulations for Municipal 
LandfiJls (R.61-107.258) is presented in the Feasibility Study Report (Table 3.2) as "Relevant 
and Appropriate," but not "Applicable." 

The basic design components for final cover and landfill gas control appear to generally meet 
state requirements. Two types of liner systems are evaluated: a soil cover, and a flexible 
membrane Jiner (FML). Based on HELP model calculations in the Feasibility Study Report, 
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there is a marked. difference in the predicted amount of infiltration that wilJ occur between these 

two systems (soil cover produces> 14 million gallons of leachate per year; FML at 10"9 em/sec 

permeability produces < 200,000 gallons of leachate per year). Most of the developed 
alternatives incorporate use of the FML capping system. However, the Feasibility Study Report 

leaves open the type of liner to be selected in the final design. The HELP model presented in the 
Feasibility Study Report relies upon a very low permeability value (10"9crnlsec) which is 

applicable to a geo-composite liner. The final design should be critically reviewed to confirm 
that the criteria serving as the basis for remedy selection is maintained in the design. Of the four 

liner types presented, there are concerns with the long-term durability of liner Jow density 
polyethylene (LLDPE) or very low density polyethelene (VLDPE) materials, especially if a 

traffic road is going to be constructed. 

RESPONSE: As the comment recommends, the remedial design (RD) will be critically 
reviewed, as it develops and is evaluated by EPA and SCDHEC, to confirm that the criteri~J 

serving as the basis for remedy selection is maintained in the d~sign. In the Feasibility Study 

(FS), the HELP model was based on a permeability value of l0"9 em/sec, which is the typical 

permeability of a geosynthetic clay liner, one of the FML options cited in the report. Because the 

plastic sheeting has essentially no permeability, the permeability of the geosynthetic liner was 

chosen in order to be conservative. 

The FS incorporated a capping alternative that included a corridor for a possible future road. The 

location of the corridor was selected because the volume of waste is minimal along that path. 

The Feasibility Study assumed that all of the waste would be removed from that area; therefore, 

the FML cap would not be installed over any areas containing waste. 

Several flexible membrane liner (FML) materials were listed in the Feasibility Study. Linear 

Low Density Polyethylene and Very Low Density Polyethylene were included with others in 
order to give the designer flexibility in selecting the appropriate FML material, while maintaining 
the intended permeability standard. 

Comment No.3: A 3 (horizontal) to l (vertical) side-slope is proposed along the landfill 

margins in the eastern portion of the Arkwright Dump Site. This is generally "acceptable 

maximum" design value and appears to be used in the Arkwright Feasibility Study Report design 
primarily based on existing waste distribution. However, use of this design value in remedy 

implementation raises the following issues: 

3(a). The areas that exhibit a 3:1 slope along the northern and eastern boundaries are 
immediately adjacent to surface water streams. This could present a concern as the 

structural integrity of these areas could be compromised under high storm flow conditions 

in the streams. The steep slope along the northern property line may also cause water to 

rise to a greater elevation on adjacent properties under stonn flow conditions. 
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RESPONSE: The FS capping alternatives brought forward (and the cap option included within 
Alternative 6, the Selected Remedy) includes moving approximately 50,000 cubic yards of 
landfill materials in order to develop a 20-foot buffer zone between the edge of the cap and the 
property lines, and to achieve 3: l slopes. Maps (see Figs. 2.1 and 4.2, FS) indicate more than 40-
50 feet between the property line and the tributary on the north Site boundary, and that the 
waste-edge limit is no closer than approximately 50 feet to Fairforest Creek. These distances, 
plus the 20-foot buffer zone, should prevent the landfill from being the cause of any damage 
during periods of high flow in the streams. During the development of the RD, EPA will ensure 
that the requirements for erosion control and runoff control include robust and appropriate 
measures on the capped waste areas along stream boundaries. 

3(b). Since minimal waste consolidation is included in the proposed alternative, there may not 
be sufficient space available to implement storm water diversion-structures along the toe 
of the newly capped landfill. It appears that storm water would sheet-flow directly from 
the landfill surface into the adjacent streams, potentially exacerbating the influence of a 
high storm flow from the landfill to adjacent properties. 

RESPONSE: EPA believes the waste consolidation contemplated in the action is considerably 
more that minimal; as noted, approximately 50,000 cubic yards of landfill materials, and 12,000 
cubic yards in the "bum mound"area (northeast comer), will be moved and consolidated. The 
response above, concerning distances and erosion controls, addresses this comment as well. The 
measures should be effective in minimizing any storm/high-flow problems. We agree that the 
need for functional erosion and runoff controls is highly important, and we will ensure that the 
RD is successful in this regard. 

3(c). A road placed onto the landfill cap, developed as a design option for the cap, could 
increase the storm flow into the streams and further exacerbate erosion issues along the 
sloped Dump Site boundaries. The FS (Section 4.5) notes "community support" for this 
structure. 

RESPONSE: Assuming the potential road corridor is retained in the RD, there will be no waste 
remaining in the corridor area, since it will have been moved. Vegetation and diversion ditches 
would be used to manage the storm water in the corridor. If a road is designed and constructed 
across the corridor, the storm water generated by that road will have to be addressed during the 
design of that road, and this should present only minimal problems. 

Comment No.4: The extent of the cap (and potentially the waste also) appears to be depicted 
on conceptual drawings presented in the Feasibility Study Report as extending onto adjacent 
properties. Issues with slope stability and storm water management could be addressed if waste 
relocation and surface contouring would be incorporated into the cap design, to more evenly 
distribute the waste across the entire footprint of the waste area. The final contouring could then 
be designed to reduce the severe slopes in the eastern portion of the landfill. Minimally, to 
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address these issues outlined in Comment #3 above, any remedy should pull back waste from the 
northern and eastern edges. 

RESPONSE: The property lines in the FS figures are approximate; however, the comment is 
correct in the interpretation that the area underlain by wastes likely extends beyond the Site 
boundaries in some areas. The FS option brought forward and selected in the remedy presumes 
that the landfill materials will be consolidated on to the body of the landfill to develop a 20-foot 
buffer zone between the cap and the property boundaries, and between the cap edge and surface 
water. The slopes will be contoured to 3:1. The consolidation of waste will require moving 
approximately 50,000 cubic yards of landfill materials around the slopes and about 12,000 cubic 
yards from the "bum mound." 

Comment No. S: Hydroge-n-Release Compound (HRC) treatment could be an appropriate 
technology for groundwater remediation ofchlorinated VOCs. A high degree of natural 
breakdown of tetrachloroethene and trichloroethene to daughter: products has already occurred 
and providing an electron acceptor to enhance the anaerobic biodegradation process would likely 
be successful. 

We have the following concerns regarding the development of this alternative in the Feasibility 
Study Report and Proposed Plan: 

S(a). The identified HRC treatment zone is not continuous, with a non-treated area in the east
centra) part of the landfiH shown. This could be a remnant of monitoring well placement, 
and may need to be addressed in the remedy design. 

RESPONSE: For comparison at the FS stage, Alternative 6 focused the groundwater treatment 
on the highest known concentrations of contaminants nearest the sources. Also taken into 
account was the lack of any surface water or groundwater detections (creek bed) in a long 
segment of Fairforest Creek, from just east of MW -2, down to the southeast property comer, and 
the relatively unimpacted well MW-3. The issue of where to effect the treatment will be 
addressed further in the Treatability Study. 

S(b). The estimated number of injection points and the capital costs to implement an HRC 
program look low, by a factor of two or more based on recent pilot project experience and 
estimates for full-scale application in similar geology. 

RESPONSE: The commenter's estimate could be correct; it is difficult to accurately estimate 
the necessary number of injection points and the costs. EPA will take this into consideration in 
the RD. However, the effectiveness, cost, and other comparisons made in the Record of Decision 
still hold overall, and are still correct. 

S(c). The argument to delay HRC pilot implementation until after the landfill cap is placed is 
not strongly supported. The pilot would be expected to take 6 to 9 months and could be 
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address these issues outlined in Comment #3 above, any remedy should pull back waste from the 
northern and eastern edges. 

RESPONSE: The property Jines in the FS figures are approximate; however, the comment is 
correct in the interpretation that the area underlain by wastes likely extends beyond the Site 
boundaries in some areas. The FS option brought forward and selected in the remedy presumes 
that the landfill materials will be consolidated on to the body of the landfill to develop a 20-foot 
buffer zone between the cap and the property boundaries, and between the cap edge and surface 
water. The slopes will be contoured to 3:1. The consolidation of waste will require moving 
approximately 50,000 cubic yards of landfill materials around the slopes and about 12,000 cubic 
yards from the "burn mound." 

Comment No. 5: Hydrogen Release Compound (HRC) treatment could be an appropriate 
lechnology for groundwater remediation of chlorinated VOCs. A high degree of natural 
breakdown of tetrachloroethene and trichloroethene to daughter products has already occurred 
and providing an electron acceptor to enhance the anaerobic biodegradation process would likely 
be successful. 

We have the following concerns regarding the development of this alternative in the Feasibility 
Study Report and Proposed Plan: 

S(a). The identified HRC treatment zone is not continuous, with a non-treated area in the east
central part of the landfill shown. This could be a remnant of monitoring well placement, 
and may need to be addressed in the remedy design. 

RESPONSE: For comparison at the FS stage, Alternative 6 focused the groundwater treatment 
on the highest known concentrations of contaminants nearest the soun::es. Also taken into 
account was the lack of any surface water or groundwater detections (creek bed) in a long 
segment of Fairforest Creek, from just east ofMW-2, down to the southeast property corner, and 
the relatively unimpacted well MW-3. The issue of where to effect the treatment will be 
addressed further in the Treatability Study. 

5(b). The estimated number of injection points and the capital costs to implement an HRC 
program look low, by a factor of two or more based on recent pilot project experience and 
estimates for full-scale application in similar geology. 

RESPONSE: The commenter's estimate could be correct; it is difficult to accurately estimate 
the necessary number of injection points and the costs. EPA will take this into consideration in 
the RD. However, the effectiveness, cost, and other comparisons made in the Record of Decision 
still hold overalJ, and are still correct. 

S(c). The argument to delay HRC pilot implementation until after the landfill cap is placed is 
not strongly supported. The pilot would be expected to take 6 to 9 months and could be 
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completed during cap design. Construction of the cap itself would not be expected to 
alter the groundwater conditions in the short-term. Adding the cap may improve the HRC 
treatment by creating a more anaerobic aquifer environment although this would be 
expected to take years to occur. 

RESPONSE: The Selected Remedy, as described in Section L of this Record of Decision, 
allows the Treatability Study to be initiated before cap construction is complete, but states that 
the Treatability Study must focus on the groundwater situation under the cap, once installed. The 
remedy maintains flexibility under which the Treatability Study can be planned, and proceed, as 
observations and decisions are made about the underlying groundwater. The effect of the cap 
itself, on infiltration and contaminant leaching, should not be discounted. 

S(d). As currently outlined, the preferred-remedy does not appear to address elevated 
concentrations of VOCs in the bedrock portion of the aquifer. HRC treatment coulfl be 
extended into bedrock, although its sut;cess would be dependent on direct knowledge of 
the underlying fractured flow system. 

RESPONSE: The Proposed Plan (page 3) notes deep contamination in well MW-4D; and 
EPA's Project Manager stated verbally at the public meeting that contamination was present in 
the deeper bedrock wells, and that the remedy must address that contamination. EPA believes 
this was understood by the public. The Treatability Study will include planning for treatment in 
the fractured bedrock. 

Nine (9) comments concerned the Baseline Human Health Risk Assessment. 

Comment No. 6: Table 2.1, Summary of Surface Soil Screening, indicates that manganese is 
not retained as a constituent of potential concern (COPC). The maximum detected concentration 
listed for manganese in Table 2.1 is greater than the adjusted {HQ=O.l) Region IX PRG for 
residential exposures. Likewise, manganese is named as a human health COPC in the narrative 
of Section 2.5.1. Table 2. 7, Chemicals of Potential Concern (Human Health) does not list 
manganese as a human health COPC. Please clarify the status of manganese as a human health 
COPC. 

RESPONSE: As commenter notes, Section 2.5.1 states that manganese exceeds the Region 9 
PRG (1/10). It should also have explained, however, that manganese was not detected at greater 
than 2 times background, and in accordance with RIIFS guidance, is not Site-attributed. This 
error was uncorrected from an earlier version of the document. In this case and for several of the 
comments below, EPA was aware of this error but elected to approve the document nonetheless, 
because it is not judged significant in tenns of decision-making for the Site remedy. 

Comment No.7: Table 2.1, Summary of Surface Soil Screening, indicates in footnotes that 
selenium is not included as a human health COPC in risk determinations but wiU be considered 
in 
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any remedy selection. Selenium is included in the noncarcinogenic and carcinogenic calculations 
for exposures to soil as presented in Appendix C. 

RESPONSE: Selenium should not have appeared in Appendix C. Its maximum detection was 
be'Iow 1/lO the PRG. However, comments from EPA had directed that it be retained for 
consideration because the maximum detection was above the Soil Screening Level for Dilution
Attenuation Factor = 1, indicating the potential to leach to groundwater. 

Comment No. 8: There are inconsistencies in the exposure point concentration for the soil 
COPCs; DDT, DDE, and cadmium listed in Table 2.1 and the risk and hazard calculation tables 
presented in Appendix C. 

RESPONSE: There were typographical errors in Table 2.1 involving those analytes. The 
values in Appendix C are correct. 

Comment No. 9: The source of the sediment exposure point concentrations for arsenic and 
chromium in the risk and hazard calculation tables presented in Appendix Cis not clear. 

RESPONSE: The error was that the concentrations are in the wrong units, they should have 
been presented as milligrams. 

Comment No. 10: The surface water COPCs presented in Table 2.7 are inconsistent with 
constituents presented in surface water risk and hazard calculation tables presented in Appendix 
c. 

RESPONSE;: EPA cannot confirm the possible error noted here. Three substances are named 
on Table 2.7 and all three appear in the appropriate table in Appendix C. PCE and manganese 
have noncarcinogenic effects, while PCE and dioxin have carcinogenic effects. 

Comment No. 11: The groundwater COPCs presented in table 2.7 are inconsistent with 
constituents presented in the groundwater risk and hazard calculations tables presented in 
Appendix C. 

RESPONSE: Chromium should have been retained in Table 2.7. The constituents in the tables 
in Appendix E are the correct ones that should have had calculations performed. EPA was aware 
of the error. 

Comment No. 12: The USEPA has noted in associated site documentation that "Fairforest 
Creek is a fishery." A completed fish consumption exposure pathway is not included for 
current/future recreational receptors or the future residential receptors. Please provide the 
rationale for the absence of a quantitative evaluation of this potential pathway. 
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RESPONSE: During Site Assessment work, local or state officials are contacted to determine 
whether a surface water body is a fishery. Making preliminary Hazard Ranking System (HRS) 
determinations does not require that evidence of fishing or shellfish-harvesting be present on the 
site. At the RIIFS stage, however, a risk management decision is made about whether or not a 
fish- or shellfish-consumption scenario is appropriate for consideration in the Baseline Risk 

Assessment. No evidence of fishing was present on the property, and residents did not indicate 
that this was occurring. EPA did not, therefore, include this scenario in the assessment. 

Comment No. 13: There are a number of statements in the discussion section that suggest off
site sources for some of the chemicals screened (e.g. the discussion of dioxin and metals in 
sediment). These discussions do not take into account (a) potential wind dispersion of dioxin 
from the bum mound at the Arkwright Dump and (b) the possibility that groundwater flow from 

the dump may, in fact, contribute to the metals found at SD-04. 

RESPONSE: EPA acknowledges, as does the FS, that the Site is a likely source for 
groundwater and other contaminants in Fairforest creek water, northeast, and southeast, of the 

Site. In sediment, origins are difficult to pin down. Dioxin was present in the RI background 
sample, upstream of both IMC and the Site; there are any number of reasonable potential sources 

for dioxins in the area. The Arkwright Dump Site, with municipal wastes and in view of local 
accounts of fires, can certainly be a source of dioxins, but EPA believes that attributing specific 

dioxin detections to specific origins is not possible based on present data (both from the Site and 
nearby properties). Wind dispersion of contaminants is reasonable to assume, but would equally 

affect any exposed areas of contaminated soils, including those at higher elevation and away 
from the Site. Again, there are any number of reasonable potential sources for dioxins in the 
area, including any areas where burning took place on the ground, for virtually any purpose. 

Regarding groundwater flow and contributing meta1s to sediment sample SD-04, while this may 

be possible, the idea is not supported by groundwater data from Site wells on the east side of the 

Site (nearest the creek). The wells do not show any significant metals detections, thus giving no 

reason to propose the Site as the origin. 

Comment No. 14: Although not required for completion of a risk assessment, the Human 
Health Risk Assessment Report does not include standardized tables consistent with Risk 
Assessment Guidance for Superfund (RAGS); Standardized Planning, Reporting, and Review of 
Superfund Risk Assessment (Part D; Interim USEPA, 1998). Please clarify whether approval of 

this modified approach represents a change in region 4 guidance and practice or is based on site

specific considerations. 

RESPONSE: EPA reviews of the drafts, and the finaliied, Baseline Risk Assessment 
recognized the difference between the tables presented and those in the Risk Assessment 
Guidance for Superfund (RAGS), Part D. As noted, the format is not required for EPA to 
approve the completion of a risk assessment. Approval was provided for this site only, and does 
not represent a change in EPA Region 4 risk assessment guidance or policy. 
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The final five (5) comments concerned the Screening Ecological Risk Assessment Report. 

Comment No. 15: Although we generally agree that the approach presented in the document to 
arrive at preliminary ecological constituents of potential concern (COPCs) represents a 
reasonable approach to identifying those compounds expected to potentially pose ecological risk, 
the following screening methodologies do represent a deviation from Region 4 ecological 
screening guidance, precedence, and practice. 

A. Detected constituents without published Region 4 ecological screening values are 
not maintained as preliminary ecological COPCs. 

B. Constituents that were not detected, where the detection limit exceeds a screening 
value or where no screening value is available, are not maintained as preliminary 
ecological COPCs. 

Please clarify whether approval of these modified screening methodologies represents a 
change in Region 4 ecological screening guidance and practice or is based on site-specific 
considerations. 

RESPONSE: Comment states that a number of detected constituents were "not maintained as 
preliminary ecological COPCs." The report has no table listing the preliminary ecological 
COPCs retained, because EPA did not require the PRP Contractor to prepare an additional report 
documenting the start of step 3, problem formulation (Guidance section 3). At step 3.2, on page 
3-3, all of the constituents with HQs shown in Tables 3, 4, 5, and 6 of the report would have been 
eliminated ("Refinement of COPCs" step). Based on review by the assigned ecological 
toxicologist in the Office of Technical Services, the RPM decided to approve the document 
because it was determined to be sufficient for the necessary risk management and site 
management decisions to be made. Approval was for this site only, and does not represent a 
change in EPA Region 4 ecological risk assessment guidance or policy. 

Comment No. 16: The text indicates that Van den Berget al. (1988) was used to assess the 
toxicity equivalent factors for the dioxin and furan congeners. However, media-specific data 
tables do not include a presentation of dioxin toxicity equivalent concentrations (TEQs) for 
mammalian, avian, and fish species. 

RESPONSE: The comment is correct, the TEQ values should have been included in the tables. 

Comment No. 17: The text indicates that no screening value is available for dioxin/furans in 
sediment. This is incorrect. Beginning in August 11, 1999, Region 4's Ecological Risk 
Assessment Bulletins-Supplement to RAGS located at 
http://www/epa.gov/region4/waste/ots/ecolbul.htm has included an ecological screening value for 
dioxin in sediment (see Table 3). The dioxin ecological screening value for sediment is 2.5 
nglkg and is taken from Interim Report on Data and Methods for Assessment of 2,3, 7,8 -
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Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife EP A/600/R-93/055 
(USEPA, 1993). 

RESPONSE: The comment is correct, the screening value is available. The screening value is 
a toxicity equivalent quotient (TEQs), and should be in the table for each sample. 

Comment No. 18: The United States Environmental Protection Agency (USEPA) approval 
letter, dated September 11, 2002, which accompanies the report documents the scientific 
management decision point (SMDP) recommended in the ecological risk assessment process 
following Steps 1 and 2. Please clarify whether the conclusion that "the proposed Site remedy 
will not need a separate action to address ecosystem restoration" also indicates that additional 
ecological risk evaluations are not indicated based on the results of the Screening Ecological 
Risk Assessment activities conducted to date. 

RESPONSE: As stated, EPA did not require the PRP Contractor to prepare an additional report 
documenting the e1imination of the constituents with HQs shown in Tables 3, 4, 5, and 6 of the 
report. The conclusion that no additional ecological risk evaluation was necessary preceded 
considerations about whether the Site remedy would need to address ecosystem restoration. 
These decisions apply to this site only, and do not represent a change in EPA Region 4 ecological 
risk assessment guidance or policy. 

Comment No. 19: The USEPA approval letter, dated September 11,2002, which accompanies 
the report provides rationale for the SMDP based on surface water considerations and soil 
considerations (i.e., presumptive remedy). Can the SMDP be supplemented to include the 
agency's rationale with respect to sediment considerations? 

RESPONSE: The approval letter itself, dated September 11, 2002, cannot be altered or 
amended at this time. As noted, the letter focused on surface water and soil considerations, but 
could have noted a sediment rationale as well. Among the detected constituents, one (chromium) 
had an HQ > 1.0. This constituent also would have been eliminated in the "Refinement of 
COPCs" step. Conclusions about the lack of significant sediment detections were unchanged. 
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RECORD OF DECISION 
ARKWRIGHT DUMP SITE, SPARTANBURG, SOUTH CAROLINA 

APPENDIX B 
SUPPLEMENTAL RISK ASSESSMENT INFORMATION 

The tables presented in this appendix are excerpted from the following document: 

"Human Health Risk Assessment for Arkwright Dump," 
Fletcher Group, Greenville, SC, September 2002 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision I, August 2002 

TABLE3.1 

INCIDENTAL SOIL INGESTION DURING RECREATION 

Equation: 

Intake( mg )= CSx IRxCFx Fix EFx ED 
kg-day BWxAT 

Equation: 

CS = Contaminant Concentration in Sediment (mglkg) 
IR = Incidental Ingestion Rate of Soil (mg/day) 
CF = Conversion factor (10-6 kg/mg) 
FI = Fraction Ingested (1.0 for surface soil) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

IR: 200 mglday for the child (1-6) [US EPA, 199lb] 
100 mglday for age groups >6 [US EPA, 1991b] 

EF: 78 days/year [2 visits per week- 39 weeks) 

ED: 70 years (lifetime by convention [US EPA, 199lb] 
30 years at one residence for adults [US EPA, 1991 b] 
6 years for the children (1-6) and (7-12) (US EPA, 199lb] 

BW: 15 kg for the child (1-6) [US EPA, 199lb] 
27 kg for the child (1-6) [Assumed] 
70 kg for the child (US EPA, 199lb] 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

TABLE3.2 

DERMAL ABSORPTION FROM SOIL DURING RECREATION 

Equation: 

Intake( mg )= CSx CFx SAx AFxABSx EFx ED 
kg-day BWxAT 

Equation: 

CS = Contaminant Concentration in Soil (mglkg) 
CF = Conversion factor (1 o-' kglmg) 

· SA = Skin Surface Available for Contact (cm2
) 

AF = Sediment Adherence Factor (mglcm2
) 

ABS =Dermal Absorption Factor (Unitless) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged-- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

SA: 1,780 cm2 for the child (1-6) 
3,020 cm2 for the child (7-12) 
4, 720 cm2 for adult 
(50th percentile of Yz legs, Yz arms and hands (US EPA, 1991 b) 

AF: 0.2 mglcm2 (US EPA, 2000c) 

ABS: 0.01 for organic compounds (US EPA, 1992) 
0.001 for inorganic compounds [US EPA, 1992) 

EF: 78 days/year [2 visits per week- 39 weeks) 

ED: 70 years (lifetime by convention) (US EPA, 1991b) 
30 years at one residence (7-12) [US EPA, 1991bJ 
6 years for the children (1-6) and (7-12) [US EPA, 1991b) 

BW: 15 kg for the child (1-6) (US EPA, 1991b] 
27 kg for the child (1-6) (Assumed) 
70 kg for the child [US EPA, 1991b] 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dunm Site 
The Fletcher Group, Inc. January 2002; Revision I, August 2002 

TABLE3.3 

INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS DURING RECREATION 

Equation: 

Intake ( mg ) == CA x IR x ET x EF x ED 
kg-day BWxAT 

Equation: 

CA = Contaminant Concentration in Air (mg!M3
) 

IR = Inhalation Rate (M3/hour) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged-- days) 

Variable Values: 

CA: Site-specific measured or modeled value. 

IR: 1.2 M3/bour child short term moderate {US EPA, 1997e] 
1.6 M3/hour adult short term moderate [US EPA, 1997e] 

ET: 2.6 hours/day extrapolated from swimming (US EPA, I 989) 

EF: 78 days/year [2 visits per week- 39 weeks) 

ED: 6 years for the child (1-6) and (7-12) (US EPA, 199lb] 
30 years at one residence (7-12) [US EPA, 199lb) 

BW: 27 kg child (7-12) -(Assumed) 
70 kg adult (US EPA, 1991b) 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dump Site 

The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

TABLE3.4 

INCIDENTAL WATER INGESTION WHILE WADING 

Equation: 

Intake ( mg ) = CW x IR x ET x EF x ED 
kg-day BWxAT 

Equation: 

--cw = Contaminant Concentration in Surface Water (mg/L) 
IR = Incidental Ingestion Rate of surface water (L/bour) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

IR: 0.05 Llhour for the child (7-12) wading extrapolated from swimming 
[US EPA, 1989] 

ET: 2.6 hours/day for the child (7-12) wading [US EPA, 1989) 

EF: 45 days/year for the child (7-12) wading extrapolated from swimming 
[US EPA, 2000c] 

ED: 6 years for the child (7-12) [US EPA, 199lb) 

BW: 27 kg for the child (7-12) (Assumed) 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dwnp Site 
The Fletcher Group, Inc. January 2002; Revision I, August 2002 

TABLE3.5 

DERMAL ABSORPTION FROM SURFACE WATER WHILE WADING 

Equation: 

mg _ CWxSAxKpxCR.xETxEFxEDxCF 
Intake(kg-day)- BW x AT 

Equation: 

CW = Contaminant Concentration io Surface Water (mg/L) 
SA = Skin Surface Available for Contact (cm1

) 

K, = Chemical-specific dermal permeability coefficient (cm/hr) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
CR = Volumetric conversion factor for water (1 L/1000 cm3

) 

BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged-- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

SA: 3,020 cm2 for the child wading (50ch percentile of~ legs, Yz arms 
and hands for child (9-10) [US EPA, 1991b] 

ET: 2.6 hours/day for the child (7-12) wading [US EPA, 1989) 

EF: 45 days/year for the child (7-12) wading extrapolated from swimming 
[US EPA, 2000c) 

ED: 6 years for the child (7-12) [US EPA, 199lb) 

BW: 27 kg for the child (7-12) [Assumed] 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 

K,: : Manganese 
Tetrachloroethene 
Dioxins aod Furans 

0.01 cm/hr [US EPA, 1992] 
0.048 cmlhr 
1.4 cm/hr 
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Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

TABLE3.6 

INCIDENTAL SEDIMENT INGESTION WHILE WADING 

Equation: 

Intake ( mg ) = CS x IR x CF x EF x ED 
kg-day BWxAT 

Equation: 

CS = Contaminant Concentration in Sediment (mglkg) 
IR = Incidental Ingestion Rate of surface water (mglday) 
CF = Conversion factor (1 o-4 kglmg) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

IR: 100 mglday for the child (7-12) wading [US EPA, 199lb) 

EF: 45 days/year for the cbiJd (7-12) wading extrapolated from swimming 
[US EPA, 2000c] 

ED: 6 years for the child (7-12) (US EPA, 1991b) 

BW: 27 kg for the child (7-12) [Assumed] 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

TABLE3.7 

DERMAL ABSORPTION FROM SEDIMENT WHILE WADING 

Equation: 

Intake ( mg ) = CS x CF x SAx AF x ABS x EF xED 
kg-day BWxAT 

Equation: 

CS = Contaminant Concentration in Sediment (mglkg) 
CF = Conversion factor (1 0-6 kglmg) __ 
SA = Skin Surface Available for Contact (cm2

) 

AF = Sediment Adherence Factor (mg/cm1
) 

ABS =Dermal Absorption Factor (Unitless) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration {years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged- days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

SA: 3,020 cm2 for the child wading (501
b percentile of Yz legs, Yz arms 

and hands for child (9-10) [US EPA, 199lb] 

AF: 0.2 mglcm2 (US EPA, 2000c] 

ADS: 0.01 for organic compounds (US EPA, 1992] 
0.001 for inorganic compounds [US EPA, 1992] 

EF: 45 days/year for the child (7-12) wadiag extrapolated from swimming 
[US EPA, 2000c) 

ED: 6 years for the child (7-12) (US EPA, 199lb] 

BW: 27 kg for the child (7-12) (US EPA, 199lb) 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dwnp Site 
The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

Equation: 

Equation: 

TABLE3.8 

INGESTION OF GROUNDWATER 

Intake ( mg ) = CW x IR x EF x ED 
kg-day BWxAT 

CW = Contaminant Con~entration in Surface Water {mg/L) 
IR = Incidental Ingestion Rate of surface water (L/hour) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration {years) 
BW = Body Weight {kg) 
AT = Averaging Time {period over which exposure is averaged- days) 

Assumptions: 

CW: Site-specific measured value. Highest concentration. 

IR: I L/Day for the child (1-12} (US EPA, 199lb] 
2 L/Day for tbe child (7-12) [US EPA, 199lb] 
2 L/Day for the adult (US EPA, 1991b] 

EF: 350 days/year 
[US EPA, 1991a) 

ED: 6 years for the child (1-6) [US EPA, 199tb] 
6 years for the child (7-12) [US EPA, 1991b] 
18 years for the adult [US EPA, 199Ib) 

BW: 15 kg for the child {1-6) [US EPA, 1991b] 
27 kg for the child (7-12) [Assumed) 
70 kg for the child (US EPA, J99lb] 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Stream]ined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision I, August 2002 

TABLE3.9 

DERMAL ABSORPTION FROM GROUNDWATER WHILE SHOWERING 

Equation: 

mg _ CWxSAxKpxETxEFxEDxCF 
Intake(kg-day)- BWxAT 

Equation: 

CW= Contaminant Concentration in Surface Water (mg/L) 
SA = Skin Surface Available for Contact (cm1

) 

K, = Chemital·specific dermal permeability coefficient (cm/hr) -
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
CF = Volumetric conversion factor for water (1 L/1000 cm3

) 

BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 

Assumptions: 

CA: Site-specific measured value. Highest concentration. 

SA: 7,2.00 cm1 for the child (1-7) [US EPA, 19891 
10,500 cm2 for the child (7-12) [US EPA, 19891 
18,200 cm1 for the adult (US EPA, 1989] 

ET: 0.14 hours/day for the child showering [California EPA, 19941 
0.25 hours/day for the adult showering [California EPA, 1994] 

EF: 350 days/year 

ED: 6 years for the child (1-6) IUS EPA, I991b) 
6 years for the child (7-12) [US EPA, 199lbl 
18 years for tbe adult [US EPA, l991b] 

BW: IS kg for the child (1-6) [US EPA, 1991b} 
27 kg for the child (7-12) (Assumedl 
70 kg for the adult [US EPA, 1991b) 

AT: ED x 365 days/year for noncarcinogenic risk 
70 years x 365 days/year for carcinogenic risk 
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Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1, August 2002 

TABLE3.10 

INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS WHILE SHOWERING 

Equation: 

Intake ( mg ) = CA x IR x ET x EF x ED 
kg-day BWxAT 

Equation: 

CA = Contaminant Concentration in Air {mg/M3
) 

IR = Inhalation Rate (M3/hour) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged- days) 

Variable Values: 

CA: Site-specific measured concentration in groundwater 
times the Henry's constant. 

IR: 0.6 M3/br for all groups while showering [US EPA, 1989] 

ET: 0.14 hours/day for the child showering [California EPA, 1994) 
0.2S hours/day for the adult showering [California EPA, 1994) 

EF: JSO days/year 

ED: 6 years for the child (1-6) [US EPA, 1991b) 
6 years for tbe cbild (7-12) {US EPA, l991b) 
18 years for the adult [US EPA, 1991bl 

BW: 1S kg for the child (1-6) [US EPA, 1991b] 
27 kg for the child (7-12) [Assumed) 
70 kg for the adult [US EPA, 1991b] 

p:\city spartanburg.405\05.arkwright ph I ri-fs\risk assessment.20\health risk assessment rcv.doc\l-Aug-02 



Draft Streamlined Risk Assessment Arkwright Dwnp Site 
The Fletcher Gronn_ Jnr January 2002; Revision 1; August 2002 

TABLE3.11 
CHILD (AGE 1-6) EXPOSURE DURATION AVERAGED DOSES 

CURRENT RECREATIONAL VISITOR 

!!CHEMICALS Landfill Soil Soil Total 
Gas Ingestion Absorption 

II me/ke-dav me/k2-dav mg/kg-day mg/kg-day 

I Manganese - 1.42E.Q3 2.54E-06 1.43E.Q3 
Antimony - 3.13E-05 5.58E-08 3.14E-05 
Arsenic - 3.42E-05 3.04E-06 3.72E.05 

I Barium - 2.08E-03 3.70E-06 2.08E-03 
Cadmium - 6.55E-Q6 1.17E-08 6.57E-06 
Copper - 1.57E-03 2.79E-06 1.57E-o3 
Cyanide - 1.52E-05 2.71E-06 1.80E-05 
Selenium - 1.99E-05 3.55E-08 2.00E-05 
Zinc - 3.42E-03 6.09E-06 3.43E-03 
B~e 7.51E-05 - - 7.51E-05 
Chlorobenzene 1.96E-05 - - l.96E-05 
Chloroethane 1.20E-07 - - l.20E-07 
Chloromethane 1.60E-06 - - 1.60E-06 
Dieldrin - 2.85E-08 2.54E-09 3.10E-08 
~.4'-DOT - 7.86E-08 7.00E-09 8.56E-08 
'p -Dichlorobenzene 4.13E-06 - - 4.13E·06 
Dichlorodifluoromethane 3.33E-06 . - - 3.33E-o6 
~is -1,2-Dichloroethene 1.20E-06 . - l.20E-06 
Ethylbenzene 7.82E-06 - . 7.82E-06 
Methylene Chloride 1.20E-07 . - 1.20E-07 
Tetrachloroethene 1.02E-06 - . 1.02E-06 
Toluene l.20E-06 . . 1.20E-06 
IT rich lorocthene 1.24E-05 . - l.24E-05 
Trichlorofluoromethane 3.02E-07 . - 3.02E-07 
Trimethylbenzene 2.04E-05 . - 2.04E-05 
Vinyl Chloride 5.78E-06 . - 5.78E-06 
X_}'l_ene& 2.10E-05 - - 2.10E-05 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

CHEMICALS Landfill 
Gas 

mg/kg-dav 

Manganese -
Antimony -
Arsenic -
Barium -
Cadmium -
Copper -
Chromium -
Cyanide -
Selenium -
Zinc -
Benzene 4.17E-05 
Chlorobenzene 1.09E-05 
Chloroethane 6.67E-08 
Chloromethane 8.89E-07 
Dieldrin . 
4,4'-DDT . 
p -Dichlorobenzene 2.30E-06 
Dichlorodifluoromethane l.SSE-06 
is -1,2-Dichloroethene 6.67E-07 

Ethyl benzene 4.35E-06 
Methylene Chloride 6.67E-08 
Tetrachloroethene 5.68E-07 
Toluene 6.67E-07 
Trichloroethene 6.91E-06 
Trichlorofluoromethanc l.68E-07 
Trimethylbenzene 1.14E-OS 
!Vinyl Chloride 3.21E-06 
IXylcncs l.l1E-05 

TABLE 3.12 
CHILD (AGE 7-12) EXPOSURE DURATION AVERAGED DOSES 

CURRENT RECREATIONAL VISITOR 

Surface Water Surface Water Sediment Sediment Soil 
Ingestion Absorption Ingestion Absorption Ingestion 

mgfkg-day mg/kg-day mglkr-day Jll2/kr-day m!fkg-day 

9.50E-05 5.74E-05 - - 3.96E-04 
- - - - 8.71E-06 
- - 2.37 x 10·6 1 1.43 x w-s 9.50E-06 
- - - . 5.78E-04 
- - - . 1.82E-06 
- - . . 4.35E-04 
- - 4.57 x Io-s 2.67 X 10"7 -
- - - - 4.23E-06 
- - - - 5.54E-06 
- - - - 9.50E-04 
- - - - -
- - - - . 
- . . - -
- - . - . 
- - . - 7.91E-09 
- - - . 2.18E-08 

- . - - -
- . . - . 
- - . - -
- . - - . 
- - - - -

1.19E-06 3.44E-06 - . . 
- - - - -. - - . -
- - - - . 
. - . . -
- - - - . 
- . . - . 

Soil Total 
Absorption 
mg/kg-day mgfkg-day 

2.39E-06 S.SOE-04 
5.26E-08 8.76E-06 
2.87E-06 1.48 X w-s 
3.49E-06 S.SIE-04 
l.IOE-08 l.83E-06 ! 
2.63E-06 4.38E-04 

- ~.59 x 1Q:5 

2.56E-06 6.79E-06 
3.35E-08 5.57E-06 
5.74E-06 9.56E-04 

- 4.17E-05 
- 1.09E-05 

- 6.67E-08 
. 8.89E-07 

2.39E-09 1.03E-08 
6.60E-09 2.84E-08 

. 2.30E-06 

. 1.85E-06 

- 6.67E-07 
- 4.35E-06 
. 6.67E-08 
. 5.20E-06 
- 6.67E-07 
- 6.91E·06 I 

- 1.68E-07 
- l.l4E-05 

- 3.21E-06 
- l.l7E-OS 



Draft StreamJined Risk Assessment Arkwright Dump Site 

The Fletcher Group, Inc. January 2002; Revision I; August 2002 

TABLE3.13 
ADULT EXPOSURE DURATION AVERAGED DOSES 

CURRENT RECREATIONAL VISITOR 

CHEMICALS Landfill Soil Soil Total 
Gas Ingestion Absorption 

·-~·- mglkg-day m~g-day mglkg-day mg/kg-day 

Manganese - 1.53E-04 l.44E-06 1.54E-04. 
Antimony - 3.36E-06 3.17E-08 3.39E-06 
Arsenic - 3.66E-06 1.73E-06 5.39E-06 
Barium - 2.23E-04 2.IOE-06 2.25E-04 
Cadmium - 7.02E-07 6.63E-09 7.09E-07 
Co _~Per - 1.68E-04 1.59E-06 l.69E-04 
Cyanide - 1.63E-06 1.54E-06 3.18E-06 
Selenium - 2.14E-06 2.02E-08 2.l6E-06 
Zinc - 3.66E-04 3.46E-06 3.70E-04 
Benzene 2.15E-05 - - 2.15E-05 
Chlorobenzene 5.59E-06 - - 5.59E-06 
~hloroethane 3.43E-08 - - 3.43E-08 
Chloromethane 4.57E-07 - - 4.57E-07 
Dieldrin - 3.05E-09 1.44E-09 4.49E-09 
4,4'-DDT - 8.43E-09 3.98E-09 1.24E-08 
p -Dichlorobenzene 1.18E-06 - - 1.18E-06 
Dichlorodi fluoromethane 9.52E-07 - - 9.52E-07 
cis -l ,2-Dichloroethene 3.43E-07 - - 3.43E-07 
Ethylbenzene 2.24E-06 - - 2.24E-06 
Methylene Chloride 3.43E-08 - - 3.43E-08 
IT etrachloroethene 2.92E-07 - - 2.92E-07 
lfoluene 3.43E-07 - - 3.43E-07 
lfrichloroethene 3.56E-06 - - 3.56E-06 
lfrichlorofluoromethane 8.64E-08 - - 8.64E-08 
[rrimethylbenzene 5.84E-06 - - 5.84E-06 
Vinyl Chloride 1.65E-06 - - 1.65E-06 
Xylenes S.99E-06 - - 5.99£-06 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

CHEMICALS Landfill 
Gas 

m1Vk2-day 

Arsenic -

2,3, 7,8-TCDD Equivalents .. 
Benzo(a)pyrene Equivalent -
Benzene 9.20E-06 
Chloroethane 1.47E-08 
Chloromethane 1.96E-07 
4,4'-DDT -
4,4'-DDE -
Ethylbenzene 9.58E-07 
p -Dichlorobenzene 5.06E-07 
Methylene Chloride 1.47E-08 
Tetrachloroethene 1.25E-07 
"[r1chloroethene 1.52E-06 
Vinyl Chloride 7.08E-07 

TABLE3.14 
LIFETIME AVERAGED EXPOSURE DOSES 

CURRENT RECREATIONAL VISITOR 

Surface Water Surface Water Sediment Sediment 
Ingestion Absorption Ingestion Absorption 

m21k2-day mg/k2-day m21k2-day mg/kg-day 

- - 2.04 X 10""7 1.23 X 10""9 

7.12E-15 2.07E-14 - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -. - - -
- - - -

1.02E-07 2.9SE-07 - -
-
- - - -

Soil Soil Total 
Ingestion Absorption 

mg./kg-day mg/kg-day mg/kg-day 

1.57E-06 7.41E-07 2.05 X 10""7 

5.29E-ll l.SOE-11 6.78E-ll 
9.63E-08 1.36E-07 O.OOE+OO 

- - 9.20E-06 

- - 1.47E-08 
. - 1.96E-07 I 

3.61E-09 1.70E-09 5.32E-09 
7.59E-10 3.58E-10 1.12E-09 

- - 9.58E-07 

- - 5.06E-07 
- - 1.47E-08 

- - 5.22E-07 
1.52E-06 

- - 7.08E-07 



---------··---

Draft Streamlined Risk J\ss~e!!;!SS~m!s:.!en!!!t _________________ _!AI~kwri.!U.!<.gr:>!h.._t ..,D_,.,ump=<-~Si~te 
The Fletcher Group, Inc. January 2002; Revision I; August 2002 

TABLE 3.15 
CHILD (AGE l-6) EXPOSURE DURATION AVERAGED DOSES 

RECREATIONAL VISITOR 

CHEMICALS Inhalation 
ofVOCs 

mgt:k&-day 
Benzene 7.51E-05 
Chi oro benzene 1.96E-05 
Chloroethane 1.20E-07 
Chloromethane 1.60E-06 
p -Dichlorobenzene 4.13E-06 
Dichlorodifluoromethane 3.33E-06 
~is -I ,2-Dichloroethene 1.20E-06 
Ethylbenzene 7.82E-06 
Methylene Chloride 1.20E-07 
Tetrachloroethene 1.02E-06 
Toluene 1.20E-06 
Trichloroethene 1.24E-05 
Trichlorofluoromethane 3.02E-07 
Trimethylbenzene 2.04E-05 
Vinyl Chloride 5.78E-06 
Xylenes 2.10E-05 



Draft Streamlined Rjsk Assessment Arkwright Dump Sjte 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

CHEMICALS 

I 

I 

,Manganese 

~Arsenic 
Chromium 

Benzene 

Chlorobenzene 

i Chloroethane 

Chloromethane 

'lV -Dichlorobenzene 

I Dichlorodifluoromethane 
cis -1 ,2-Dichloroethene 

I 

I Ethyl benzene 
. Methylene Chloride 

Tetrachloroethene 

[_oluene 

Trichloroethene 

Trichlorofluoromethane 

IT rimethylbenzene 

Vinyl Chloride 

[Xylenes 

TABLE 3.16 
CHILD (AGE 7-12) EXPOSURE DURATION AVERAGED DOSES 

FUTURE RECREATIONAL VISITOR 

Landfill Surface Water Surface Water Sediment Sediment 
Gas Ingestion Absorption Ingestion Absorption 

mg/kg-day mg/kg-day mglkg·day mglkg-day mglkg-day 

- 9.50E-05 5.74E-05 - --
- - - 2.37 x w·" 1.38E-ll -- - - 4.57 X 10-S l.43E-09 

4.17E-05 - - - -
1.09E-05 - - - -
6.67E-08 - - - -
8.89E-07 - - - -
2.30E-06 - - - -
1.85E-06 - - - -
6.67E-07 - - - -
4.35E-06 - - - -
6.67E-08 - - - -
5.68E-07 1.19E-06 3.44E-06 - -
6.67E-07 - - - I -
6.91E-06 - - - -
1.68E-07 - - - -
l.14E-05 - - ~ -
3.21E-06 - - - : -
1.17E-05 - - - -

Total 

mglkg-day 

1.52E-04 ---
2.37 X 10·6 

--
4.57 X Io-' 

4.17E-05 
1.09E-05 
6.67E-08 
8.89E-07 
2.30E-06 
1.85E-06 
6.67E-07 
4.35E-06 
6.67E-08 
5.20E-06 
6.67E-07 
6.91E-06 
1.68E-07 
1.14E-OS 
3.21E-06 
l.17E-OS 



Draft Streamlined Risk Assessment 

January 2002; Revision I; August 2002 
Arkwright Dump Site The Fletcher Group, Inc. 

TABLE3.17 
ADULT EXPOSURE DURATION AVERAGED DOSES 

FUTURE RECREATIONAL VISITOR 

CHEMICALS Inhalation 
~.- ofVOCs 

mg/kg-day 
~ 

Benzene 2.15E-05 
Chi oro benzene 5.59E-06 
Chloroethane 3.43E-08 
Chloromethane 4.57E-07 
p -Dichlorobenzene l.l8E-06 
loichlorodifluoromethane 9.52E-07 
cis -1,2-Dichloroethene 3.43E-07 
Ethyl benzene 2.24E-06 
Methylene Chloride 3.43E-08 
rr etrachloroethene 2.92E-07 
Toluene 3.43E-07 
Trichloroethene 3.56E-06 
Trichlorotluoromethane 8.64E-08 
f[rimethylbenzene 5.84E-06 
Vinyl Chloride 1.65E-06 
Xylenes 5.99E-06 



Draft Streamlined Risk Assessment Arkwright Dwnp Site 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

CHEMICALS 

Arsenic 
2,3, 7,8-TCDD Equivalents 
Benzene 
Chloroethane 
Chloromethane 
Ethylbenzene 
p -Dichlorobenzene 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

Landfill 
Gas 

TABLE 3.18 
LIFETIME AVERAGED DOSES 

FUTURE RECREATIONAL VISITOR 

Surface Water Surface Water 
Ingestion Absorption 

mglkg-day mglk_g-dav m_g/kg_-da_y_ 

- - -
- 7.12E-15 2.07E-14 

9.20E-06 - -
l.47E-08 - -
1.96E-07 - -
9.58£-07 - -
5.06E-07 - -
1.47E-08 - -
1.25E-07 1.02E-07 2.95E-07 
1.52E-06 - -
7.08E-07 - -

Sediment Sediment Total 
Ingestion Absorption 

mgtl<g-day m_g/kg-day ~glk_g-d~ 

2.04 X I0-7 1.23 X 1{}9 2.os x w-7 

- - 2.78E-14 

- - 9.20E-06 

- - l.47E-08 

- - 1.96E-07 
- - 9.58E-07 

- - 5.06E-07 

- - 1.47E-08 

- - 5.22E-07 

- - 1.52E-06 
- - 7.08E-07 



Draft Streamlined Risk Assessment 

January 2002; Revision I; August 2002 
Arkwright Dump Site 

The Fletcher Group, Inc. 

TABLE3.19 
CHILD (AGE 1-6) EXPOSURE DURATION AVERAGED DOSES 

FUTURE OFF-SITE RESIDENT 

CHEMICALS Groundwater I oblation Dermal Total 
Ingestion ofVOCs Absorption 

mglkg-day mg/kg-day mg/kg-day mglkg-day 
Arsenic 3.20E-04 O.OOOE+OO 9.67E-06 3.29E-04-
Barium 3.32E-02 O.OOOE+OO 3.3SE-04 3.36E-02 
Chromium 1.73E-03 O.OOOE+OO 1.74E-05 1.74E-03 
Iron 2.49E+OO O.OOOE+OO 2.51E-02 2.52E+OO 
Manganese 3.39E-Ol O.OOOE+OO 3.42E-03 3.42E-Ol 
Benzene 3.20E-03 6.106E-02 6.77E-05 6.43E-02 
Cblorobenzene 1.09E-03 1.408E-02 4.49E-05 1.52E-02 
Chloroform 1.15E-04 1.451E-03 1.03E-06 1.57E-03 
1,3-Dichlorobenzene 5.1IE-04 4.920E-03 4.48E-05 5.48E-03 
1,4-Dichlorobenzene 5.75E-04 5.337E-03 3.60E-05 5.95E-03 
1,1-DichJoroethene 4.67E-04 4.185E-02 7.53E-06 4.23E-02 
cis -Dichloroethene l.85E-02 2.146E-Ol I.87E-04 2.33E-Ol 
1'rans -Dichloroethene l.73E-03 3.985E-02 l.74E-05 4.16E-02 
Methylene chloride 3.20E-04 3.569E-03 l.45E-06 3.89E-03 
Naphthalene 2.62E-03 4.349E-03 t.82E-04 7.15E-03 
n -Propylbenzene S.llE-04 1.845E-02 5.16E-07 1.90E-02 
[retrachloroethene 6.00E-02 3.646E+OO 2.90E-03 3.?1E+OO 
lfrichloroethene l.47E~02 5.051E-Ol 2.37E-04 5.20E-01 
1,2,4-Trimethylbenzene 8.31E-04 1.759E-02 8.38E-05 1.85E-02 

1,3,5-Trimethylbenzene 2.56E-04 7.704E-03 2.58£-05 7.99E-OJ 
Vinyl Chloride 2.49E-03 4.797E-Ol 1.83E-05 4.82E-01 
~-Xylene 3.20E-04 7.687E-03 2.58E-05 8.03E-03 
p -Xylene 1.92E-04 4.612E-03 1.55E-05 4.82E-03 



Draft Streamlined Risk Assessment Arkwright Dwnp Site 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

TABLE3.20 
CHILD (AGE 7-12) EXPOSURE DURATION AVE~GED DOSES 

FUTURE OFF-SITE RESIDENT 

CHEMICALS --- Groundwater lnhlation Dermal Total 
Ingestion ofVOCs Absorption . 

mg/kg-day mglkg-day mglkg-day mglkg-day 

Arsenic 3.55E-04 O.OOOE+OO 7.83E-06 3.63E-04 

Barium 3.69E-02 O.OOOE+OO 2.71E-04 3.72E-02 

Chromium 1.92E-03 O.OOOE+-00 1.41E-05 1.93E-03 

Iron 2.77E+OO O.OOOE+OO 2.04E-02 2.79E+OO 
Manganese 3.76E-Ol O.OOOE+OO 2.77E-03 3.79E-Ol 

Benzene 3.55E-03 3.392E-02 5.48E-05 3.75E-02 

Chlorobenzene 1.21E-03 7.820E-03 3.64E-05 9.06E-03 

Chlorofonn l.28E-04 8.060E-04 8.36E-07 9.35E-04 
I ,3-Dichlorobenzene 5.68E-04 2.733E-03 3.63E-05 3.34E-03 
1 ,4-Dichlorobenzene 6.39E-04 2.965E-03 2.91E-05 3.63E-03 
1,1-Dichloroethene 5.19E-04 2.325E-02 6.10E-06 2.38E-02 
cis -Dichloroethene 2.06E-02 1.192E-01 1.5lE-04 l.40E-01 
trans -Dichloroethene 1.92E-03 2.214E-02 1.4IE-05 2.41E-02 
Methylene chloride 3.55E-04 l.983E-03 1.17E-06 2.34E-03 

~aphthalene 2.91E-03 2.416E-03 1.48E-04 5.48E-03 

n -Propylbenzene 5.68E-04 1.02SE-02. 4.18E-07 l.OSE-02 
Tetrachloroethene 6.66E-02 2.026E+OO 2.35E-03 2.09E+OO 
Trichloroethene 1.63E-02 2.806E-Ol 1.92E-04 2.97E-01 
1 ,2.4-Trimethylbenzene 9.23E-04 9.771E-03 6.79E·OS l.OSE-02 
1,3,5-Trimethylbenzene 2.84E-04 4.280E·03 2.09E-05 4.59E.Q3 

Vinyl Chloride 2.77E·03 2.665E·OI 1.49E·05 2.69E-Ol 
o-Xylene 3.5SE-04 4.271E·03 2.09E·05 4.65E·03 
~-Xylene 2.13E-04 2.562E·03 1.25E-05 2.79E·03 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision I; August 2002 

TABLE 3.21 
ADULT EXPOSURE DURATION AVERAGED DOSES 

FUTURE OFF-SITE RESIDENT 

CHEMICALS Groundwater I oblation Dermal Total 
Ingestion ofVOCs Absorption 

mglkg-day mg/kg-day mglkg-day mglkg-day 
:Arsenic 1.37E-04 O.OOOE+OO 9.35E-06 l.46E-04 
Barium 1.42E-02 O.OOOE+OO 

. 
3.24E-04 1.46£-02 

Chromium 7.40E-04 O.OOOE+OO l.68E-05 7.57£-04 
Iron l.07E+OO O.OOOE+OO 2.43E-02 1.09£+00 
Manganese 1.45E-Ol O.OOOE+OO 3.30E-03 1.49E-Ol 
Benzene 1.37E-03 2.336E-02 6.54E-05 2.48E-02 
Chi oro benzene 4.66E-04 5.386E-03 4.34E-05 5.90E-03 
Chloroform 4.93E-05 5.552E-04 9.99E-07 6.05E-04 
1.3-Dichlorobenzene 2.l9E-04 1.883E-03 4.34E-05 2.15£-03 
1 ,4-Dichlorobenzene 2.47E-04 2.042E-03 3.48E-05 2.32E-03 
1.1-Dichloroethene 2.00E-04 J.601E-02 7.28E-06 1.62E-02 
cis -Dich1oroethene 7.95E-03 8.213E-02 1.81E-04 9.03E-02 
trans -Dichloroethene 7.40E-04 1.525E-02 1.68E-OS 1.60E-02 
Methylene chloride 1.37E-04 1.366E-03 1.40E-06 1.50E-03 
!Naphthalene l.l2E-03 1.664E-03 1.76£-04 2.96E-03 
n -Propylbenzene 2.19E-04 7.059£-03 4.99E-07 7.28E-03 
Tetrachloroethene 2.57E-02 1.395E+OO 2.81E-03 1.42E+OO 
Trichloroethene 6.30E-03 l.933E-01 2.29E-04 2.00£-01 
1,2 ,4-Trimethylbenzene 3.56£-04 6.730E-03 8.10E-05 7.17E-03 
1 ,3.5-Trimethylbenzene l.lOE-04 2.948E-03 2.49E-05 3.08E-03 
Vinyl Chloride 1.07E-03 1.835E-01 1.77E-05 1.85E-01 
o-Xylene 1.37E-04 2.941E-03 2.49E-05 3.10E-03 
1p -Xylene 8.22E-05 1.765E-03 1.50E-05 1.86E-03 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc, Januarv 2002: Revision 1; August 2002 

CHEMICALS 

! 

! 
Arsenic 
Benzene 

1 Chloroform 
11 ,4-Dichlorobenzene 
I 

1 , 1-Dichloroethene 
Methylene chloride 
Tetrachloroethene 
Trichloroethene 
VinyJ Chloride 
2,3,7,8-TCDD Equivalents 
alpha-BHC (a -HCH) 

i beta-BHC (b -HCH) 
Arochlor 1242 

TABLE 3~12 
LIFETIME -AVERAGED DOSES 
FUTURE OFF SITE RESIDENT 

Groundwater Inhlation 
Ingestion ofVOCs 

mglkg-day mglkg-day 

5.87E-05 -
5.87E-04 l.OOlE-02 
2.11E-05 2.379E-04 
1.06E-04 8.752E-04 
8.57E-05 6.862E-03 
5.87E-05 5.853E-04 
l.lOE-02 5.980E-Ol 
2.70E-03 8.284E-02 
4.58E-04 7.866E-02 
8.69E-12 I.786E-13 
2.00E-06 4.225E-09 
9.75E-06 1.166E-07 
1.70E-05 2.037E-07 

Dermal 
Absorption Total 
mglkg-day 

1.14E-08 5.87E-05 
8.01E-08 1.06£-02 
1.22E-09 2.59E-04 
4.26E-08 9.81E-04 
8.91E-09 6.95£-03 
1.72E-09 6.44£-04 
1.20E-03 6.10E-Ol 
2.81E-07 8.55E-02 
2.17E-08 7.9IE-02 
1.69E-15 8.87E-12 
6.49E-10 · 2.00E-06 
3.17E-09 9.87E-06 
5.53E-09 l.72E-05 



Draft StreamJined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision I; August 2002 

TABLE5.7 
CHILD (AGE 1-6) HAZARD QUOTIENTS 

FUTURE OFF-SITE RESIDENT 

CHEMICALS Hazard Hazard Hazard 
Quotient Quotient Quotient 
Ingestion Inhalation Adsorption 

Arsenic 1.07 0.00 3.22E-02 
Barium 0.47 0.00 4.79E-03 
Chromium 0.58 0.00 4.46E-Ol 
Iron 8.31 0.00 8.38E-02 
Manganese 14.12 0.00 3.56E+OO 
Benzene 1.07 35.92 2.26E-02 
Chlorobenzene 0.05 0.70 2.25E-03 
Chloroform 0.01 16.12 1.03E-04 
1 ,3-Dichlorobenzene 0.06 0.55 4.98E-03 
1 ,4-Dichlorobenzene 0.02 0.02 1.20E-03 
1,1-Dichloroethene 0.05 4.65 8.36E-04 
cis -Dichloroethene 1.85 21.46 1.87E-02 
trans -Dichloroethene 0.09 1.99 8.70E-04 
Methylene chloride 0.01 0.04 2.42E-05 
Naphthalene 0.13 5.06 9.11E-03 
n -Propylbenzene 0.05 1.84 5.16E-05 
Tetrachloroethene 6.00 121.55 2.90E-Ol 
Trichloroethene 2.45 89.09 3.95E-02 
1 ,2,4-Trimethylbenzene 0.02 10.17 1.68E-03 
1 ,3,5-Trimethylbenzene 0.01 4.45 5.16E-04 
Vinyl Chloride 0.83 4.80 6.12E-03 
o-Xylene 0.00 0.00 1.29E-05 
p-Xylene 0.00 0.00 7.73E-06 
')'otal 

Total 

1.10 
0.48 -
1.02 
8.39 
17.67 
37.00 
0.76 
16.13 
0.61 
0.04 
4.70 

23.34 
2.08 
0.05 
5.20 
1.90 

127.83 
91.58 
10.18 
4.46 
5.63 
0.00 
0.00 
360 



Draft Streamlined Risk Assessment Arkwright Dump Site 
The Fletcher Group, Inc. January 2002; Revision I; August 2002 

TABLE 5.8 
CHILD (AGE 7-12) HAZARD QUOTIENTS 

FUTURE OFF-SITE RESIDENT 

·CHEMICALS Hazard Hazard Hazard 
Quotient Quotient Quotient 
lngegtion Inhalation Adsorption 

Arsenic 1.18 0.00 2.61E-02 
Barium 0.53 0.00 3.88E-03 
Chromium 0.64 0.00 3.61E-Ol 
Iron 9.23 0.00 6.79E-02 
Manganese 15.69 0.00 2.88E+OO 
Benzene 1.18 19.95 1.83E-02 
Chlorobenzene 0.06 0.39 1.82E-03 
Chloroform 0.01 8.96 8.36E-05 
1 ,3-Dichlorobenzene 0.06 0.30 4.04E-03 
I ,4-Dichlorobenzene 0.02 0.01 9.71E-04 
1, 1-Dichloroethene 0.06 2.58 6.78E-04 
cis -Dichloroethene 2.06 11.92 1.51E-02 
trans -Dichloroethene 0.10 1.11 7.05E-04 
Methylene chloride 0.01 0.00 1.96E-05 
Naphthalene 0.15 2.81 7.38E-03 
n -Propylbenzene 0.06 1.02 4.18E-05 
Tetrachloroethene 6.66 67.53 2.35E-Ol 
IJ'rich1oroethene 2.72 49.49 3.20E-02 
1 ,2,4-Trimethylbenzene 0.02 5.65 1.36E-03 
1 ,3,5-Trimethy1benzene 0.01 2.47 4.18E-04 
Vinyl Chloride 0.92 2.66 4.95E-03 
o-Xylene 0.00 0.00 1.04E-05 
p -Xylene 0.00 0.00 6.26E-06 
Total 

Total 

1.21 
0.53 
1.00 
9.30 
18.57 
21.16 
0.45 
8.97 
0.37 
0.04 
2.64 
14.00 
1.20 
0.01 
2.96 
1.08 

74.42 
52.25 
5.67 
2.48 
3.59 
0.00 
0.00 
222 



Draft Streamlined Risk A·~ss~es~sme!!ll!'!n!.!...t ----------------~Ar.....,kwr=.!.!iQ!gh!!t. ~D~ump!!iL!S.msite 
The Fletcher Group, Inc. January 2002; Revision I; August 2002 

CHEMICALS 

Arsenic 
Barium 
Chromium 
Iron 
Manganese 
Benzene 
Chlorobenzene 
Chloroform 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1, 1-Dichloroethene 
cis -Dichloroethene 
trans -Dichloroethene 
Methylene chloride 
Naphthalene 
n -Propylbenzene 
Tetrachloroethene 
Trich1oroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl Chloride 
o-Xylene 
IP-Xylene 
Total 

TABLE 5.9 
ADULT HAZARD QUOTIENTS 
FUTURE OFF-SITE RESIDENT 

Hazard Hazard Hazard 
Quotient Quotient Quotient 
logegtioo lob alation Adsorption 

0.46 0.00 3.12E-02 
0.20 0.00 4.63E-03 
0.25 0.00 4.32E-01 
3.56 0.00 8.10E-02 
6.05 0.00 3.44E+OO 
0.46 13.74 2.18E-02 
0.02 0.27 2.17E-03 
0.00 6.17 9.99E-05 
0.02 0.21 4.82E-03 
0.01 0.01 1.16E-03 
0.02 1.78 8.09E-04 
0.79 8.21 1.81E-02 
0.04 0.76 8.41E-04 
0.00 0.02 2.34E-OS 
0.06 1.94 8.82E-03 
0.02 0.71 4.99E-05 
2.57 46.51 2.81E-01 
1.05 34.09 3.82E-02 
0.01 3.89 1.62E-03 
0.00 1.70 4.99E-04 
0.36 1.84 5.92E-03 
0.00 0.00 l.25E-05 
0.00 0.00 7.48E-06 

Total 

0.49 
0.21 
0.68 
3.64 
9.49 
14.22 
0.29 
6.17 
0.24 
0.02 
1.80 
9.03 
0.80 
0.02 
2.00 
0.73 

49.36 
35.18 
3.90 
1.71 
2.20 
0.00 
0.00 
142 



Draft Streamlined Risk Assessment Arkwright DumP Site 
The Fletcher Group, Inc. January 2002; Revision 1; August 2002 

CHEMICALS Landfill 
Gas 

!Arsenic 

Risk 

-
2,3, 7,8-TCDD Equivalents -
Benzo(a)pyrene Equivalent -
Benzene 2.51E-07 

Chloroethane 4.26E-ll 
Chloromethane 1.23E-09 
4,4'-DDT -
4,4'-DDE -
Ethyl benzene 3.64E-09 
[p -Dichlorobenzene 1.21E-08 
Methylene Chloride 2.35E-11 
Tetrach loroethene 2.50E-10 
Trichloroethene 9.14E-09 
Vinyl Chloride 2.19E-08 
Total 

TABLE 5.10 
LIFETIME AVERAGED CARCINOGENIC RISK 

CURRENT RECREATIONAL VISITOR 

Surface Water Surface Water Sediment Sediment 
Ingestion Absorption Ingestion Absorption 

Risk Risk Risk Risk 

- - 3.os x w-7 1.84 x w-9 

1.07E-09 3.10E-09 - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

· 5.29E-09 1.53E-08 - -
- - - -
- - - -

Soil Soil Total 
Ingestion Absorption Carcinogenic 

Risk Risk Risk 
i 2.36E-06 1.12E-06 3.48E-06 

7.93E-06 2.27E-06 1.02E-05 

7.08E-07 l.OlE-06 1.72E-06 

- . 2.51E-07 

- - 4.26E-ll 
! - - 1.23E-09 

1.23E-09 1.23E-10 1.35E-09 
2.58E-IO l.12E-06 1.12E-06 

- - 3.64E-09 

- - 1.21E-08 

- - 2.35E-ll 

- - 2.09E-08 

- - 9.14E-09 

- -
1.68E..OS 



Draft Stream1ined Risk Assessment Arkwrig.ht Dump Site 
The Fletcher Group, Inc. Januarv 2002: Revision 1; August 2002 

CHEMICALS 

Arsenic 
Benzene 
Chlorofonn 

Ill ,4-Dichlorobenzene 
111,1-Dichloroethene 

j Methylene chloride 
11T etrachloroethene 
I Trichloroethene 
! 

Vinyl Chloride 

TABLE 5.12 
LIFETIME CARCINOGENIC RISK- GROUNDWATER 

FUTURE OFF SITE RESIDENT 

Carcinogenic Carcinogenic Carcinogenic 
Risk Risk Risk 

Ingestion Inhalation Adsorption 

8.81E-05 O.OOOE+OO l.72E~08 

3.23E-05 2.734E-04 4.41E-09 

1.29E-07 1.927E~05 7.46E-12 

2.54E-06 2.101E-05 1.02E-09 

5.14E-05 1.235E-03 5.35E-09 

4.40E-07 9.365E-07 1.29E-11 

5.73E-04 1.196E-03 6.25E-05 
2.97E-05 4.970E-04 3.09E-09 

6.87E-04 2.439E-03 3.26E-08 

2,3,7,8-TCDD Equivalents 1.30E-06 2.679E-08 2.54E-10 

alpha-BHC (a -HCH) l.26E-05 2.662E-08 4.09E-09 

beta-BHC (b -HCH) l.75E-05 2.099E-07 5.70E-09 

Arochlor 1242 1.70E-05 2.037E-07 8.30E-09 

1 Total 

Total 

8.81E-OS 
3.06E-04 
1.94E-05 
2.35E-05 
1.29E-03 
l.38E-06 
1.83E-03 
5.27E-04 
3.13E-03 
1.33E-06 
1.26E-05 
1.78E-05 
1.72E-05 
7.26E-03 
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0.1 mglcm' SOIL 
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10,950 days (NC) 
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0.15 
003 
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O.lO 
o.os 
0.00 
0.00 

0.001 

Carcinogenic Soil Risk- Arkwright Landflll, Spartanburg, South Carolina 

ln1a11on and DerJUI C011tac1 
Curr~nt Recreational Use 

uretilne 

lntake SF. SFd Jnjestion Absorption Concacl 
c, lngcslion Dermal Abs Total Slope Factor ABS Source Slope Factor Risk 

SF.•Oral 
Sf.•Oral 

SF. •Oral Intake + MW mglkg mglkg day mglkg day mWJcgday (kg day)lmg (kg day)lmg 
Intake 

lnllkc + SFcl 
SFd •omnal Abs 

•~:d.Ahc 

322.0 0.00040 5.29£-11 I.SOE-11 6.78E·Il I.SE-+ilS HEAST >SO% RAGS(PIE) I.SOE+OS 7.93£-06 2.2SE-06 1.017E-OS 
252.3 0.736 9.63£-08 1.36£-07 Z.JJE-07 7.4£+00 IRIS >SO% RAGS(PtE) 7.3SE+OO 7.08£-07 I.OOE-06 (.710£-06 
3S4.S 0.0216 1.6\E-09 1.1()£.()9 S.32E-09 3.4E-Ol IRIS >SQ&/o RAGS (PtE) 3.40E-Ol \.llE-09 S.&OE-10 1.807E-09 
318.0 0.0058 7.S9E·IO l.SBE-10 1.12£-09 3.4£-01 IRIS >SO% ASTOR 3.40£-01 2.S8E-10 1.22E·l0 3.798£-10 
74.9 12.0 1.57£.()6 7.41£-07 2.31£-06 l.SE+OO IRIS >SO% RAGS(PtE) I.SOE+OO 2.36£-06 I.IIE-06 J.467E-06 

Total J.SE-05 



Noncarciongenic Risk for Groundwater Exposure - Arkwright Landfill, Sparta 

Child (1-6) 
Future Off-Site Resident 

5,300 Ingestion Hazard Inhalation 

RID. Hazard HSDB RID, H 

c.. c. Intake Ref. Dose Quotient H x (101
) c. Intake Ref. Dose Q• 

MW 11&-'L m&'L m&ikaday ma/(kg day) lntake!R,D. M1 -attn/mol mg!M' mglkg day mgl(kgday) lnta 
GROUNDWATER 

Arseni<: 74.9 so 0.0050 3 20E·04 3 OOE-04 I 065 0.00 000 0 OOOE+OO l.OOE-04 c 
day Barium 1373 520 0.5200 3 32E·02 7 OOE-02 0 475 0 00 000 0 OOOE+OO 700E-02 c 

Chromium 520 27 0.0270 I 73E-03 J.OOE-03 0 575 0 00 0.00 0 OOOE+OO J.OOE-03 c 
Iron 55.8 39,000 39.0000 :Z.49E+OO l.OOE-01 8.311 0.00 0.00 O.OOOE+OO l OOE-01 c 

ar Manganese 54.9 5,300 5.3000 3.39E·OI 2.401:-02 1 .. 117 000 000 0 OOOE+OO 2.40£-02 c 
Benzene 78 I 5000 0.0500 3.20E..Ol 3.006..03 I 065 5 56 11.37 6106E·02 L70E-03 3 
Chlorobenzene 112.6 I 7 0.0170 1.09E·Ol 0.02 0 054 3 77 2 62 I .408E-02 2.00E-02 

:in) Chloroform 119.4 I 80 0.0018 1.15£·04 I.OE-02 ()012 3.67 0 27 1.451E-03 9.00E-05 I• 
I .l-Diehlorobemcne 1470 8.00 D.OOBD 5.11£-04 9.DE-03 0.057 2 80 092 4 9201:-03 9.00£-03 
I ,4-Dichlorobcnzene 147.0 9.0 0.0090 S 7SE·04 l.OE-02 0.019 270 0 99 5.337E-03 2.30£-01 
l, 1 -Dichloroethcne 969 730 0.0073 4 67E·04 9.0E-03 0052 26 10 7 79 4.185£-02 9 OOE-03 4 
C'is -Dichloroethene 96.9 29000 02900 1.85£·02 l.OE-02 1.854 3.37 39 97 2.146£-01 l.OOE-02 2 
''""' -Dichloroelhcne 96.9 27.00 0 ()270 1.73E-03 2.0E-02 0086 672 7 42 3.985£-02 2.00E-Ol 
Methylene chloride 84 9 5.0 0.0050 3.20£-04 60E..02 0005 3 25 066 3.569E-03 8 60E-02 
Naphthalene 128.2 41.0 0041D 2.621!-()3 20£..02 0 131 048 OBI 4 349£-03 8 60E-04 
n • Propylbenzene 120.Z 8.0 00080 S IIE·04 I.OE-02 0 051 10 50 3.44 1.845£-02 I.OOE-02 I 
Tcrnu:hloroelbene 165.8 938 0.9380 6.00£-02 I.OE-02 5 996 1770 679 04 l646E+OO 3.00£-02 12 
Trichloroethene 131.4 230 0.2300 I 47£-02 6.0E-Ol 2 451 10 00 94 07 5 05lE..Ol 5.67E-DJ 8' 
1,2,4-Trimethylbenune I Z0.2 13 0.0130 8.3\E-04 S.OE-02 0.017 616 3.28 1759£-02 I 73£-03 I• 
I J.S· Trimethylberu:cne 1202 4 0.0040 2.S6E·04 s 0£..02 ooos 8.77 l 43 7 704E-03 L73E-03 
Vinyl Chloride 62.5 39 00390 2.49£..03 3 OE-03 0831 56.00 89.33 4 797E-OI IOOE-01 4 
o -Xylene 106.2 5 0,0050 320£-04 2.0£+00 0.000 7 00 I 43 7.687£-03 2 OOE+OO c 
p -Xylene 1062 3 0.0030 1.92£-04 2.0£+00 0000 7.00 0.86 4612E-03 2 OOE+OO 
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~r Exposure -Arkwright Landfill, Spartanburg, South Carolina 

Child (1·6) 
t'uture Off.Site Resident 

Hazard Inhalation Absorption 

azard HSDB RID, Haz.ard RID• Hazard Total 

1011ent H • (101
) c. Intake Ref. Dose Quotient Kp Intake ABS Ref Dose Quotient Hazard y, 

kc!RP. Ml·atmlmol mf'M-' mg/lcgday mgl(kg day) lntakc!R,O, cmlbr mglkg day m&'(kg day) lntakc/R,O. Quotient Ri 

065 0.00 000 0 OOOE+OO 3.00E-04 0.000 3 OOE.-02 9 67£-06 I 0 ~ OOE-04 3 22E-02 I 098 03 

•.475 0.00 0.00 0 OOOE+OO 7.00E-02 0.000 0.01 3.3SE-04 0.07 4.90E-03 6.84E-02 0 543 01 

•.575 0.00 0.00 0 OOOE+OO J OOE-03 0.000 O.QI 174E-OS 0025 7 SOE-05 2 32E-01 0 807 02 

; 311 0.00 0.00 O.OOOE+OO JOOE-01 0.000 O.oJ 2 51E-02 1.0 3 OOE-01 8 38E-02 8 394 23 

Ul7 000 0.00 O.OOOE+OO 2 40E-02 0.000 001 3.42E-OJ 0.040 9 60£-04 3 S6E+OO 17.675 49 

065 5.56 1137 6.106£-02 1.70E-03 35.915 2.10E-02 6.77E-05 1.0 JOOE-03 2.26E-02 .l7.003 10.: 

1054 3 77 2.62 t.408E-02 2.00E-02 0.704 4.\0E-02 4.49E-05 1.0 2.00E-02 2 2SE-OJ 0 760 02 

1012 3 67 0.27 I 4SIE-03 9.00E-OS 16.121 8.90E-OJ I.OJE-06 I 0 I.OOE-02 I OlE-04 16132 44 

1057 2 so 0.92 4.920E-03 9.00£-03 0.547 8.70E-02 4.48E-OS I 0 9.00E-03 4 98E-03 0.608 0 I 

1.019 2 70 099 5.337£.03 DOE-01 0 023 6.20E-02 J.60E-05 1.0 3.00E-02 1.20E-OJ 0044 00 

1.052 2610 7.79 4.185E-02 9 OOE-03 4.649 I 60E·02 7.SlE-06 1.0 9.00£-03 S.36E-04 4 702 1.3 

854 3.37 39 97 2 l46E-OI I OOE-02 21.464 I.OOE-02 I 87E-04 I 0 l.OOE-02 I 87E-02 23337 6.4 

1086 6.72 7.42 J 9BSE-02 2 OOE-02 1.992 I OOE-02 174E-OS 1.0 2 OOE-Ol & 70E-04 2 080 o.s 
1005 3 25 0.66 J 569£-03 8 60E-02 0041 4.50£-03 1.4SE-06 I 0 6.00E-02 2 42E·05 0 047 0.0 

I 131 0.48 0 81 4.349E-03 8.60E·04 5057 6.90E-02 I 82E-04 I 0 2 OOE.-02 9. IIE.-03 5.197 I 4 

1.051 10 50 ).44 1.845E-O:Z J.OOE-02 1145 l.OOE-03 5 16E-07 I 0 I OOE-02 S I6E-05 1.8116 0.5 

; 1196 17.70 67904 3 646E+OO 3 OOE-02 121546 4 BOE-02 2.90E-03 ICJ I OOE-02 2 90E-OI 127832 35' 

~.451 10.00 94 07 5 OSIE-01 S.67E-03 89.090 160E-02 2.37E-04 I 0 6.00E-03 3 9SE-02 91 580 25. 

1.017 6.16 3.28 1 759E-02 I 73E-OJ 10.166 I OOE-01 8.31E-OS I 0 S.OOE-02 16&E-Ol 10 185 2.8 

1005 8.77 1.43 T704E-03 1.73£-03 4.453 I.OOE-01 2.58E-OS 1.0 S OOE-02 5 16E-04 4.459 1.2 

1831 5600 89.33 4.797E-OI !OOE-01 4. 797 7.30E-03 IUE-05 I 0 3.00E-03 6. 12E-03 s 634 I S 

1000 700 1.43 7687E..OJ 2.00E+OO 0004 SOOE-02 2 SSE-OS I 0 2.00E+OO I 29E-05 0 004 00 

1.000 700 0.86 4612£-03 2 OOE+OO 0002 B.OOE-02 USE-OS 10 ZOOE+O~ 7 73E-06 0 002 00 

Hazard indu 360.DZ 

2of2 



Noncarciongenic Risk for Groundwater Exposure - Arkwright Landfill, Spartanburg 

Child (7·12) Noncarcinogenic Effects 
Future Off-Site Resident 

lnieslion lb.ur4 lnl\alation 

RID. Haz.ard HSOB RID, H; 

c .. c. Intake Rer. Dose Quolicnt H ll(l03
) c. Intake Ref. Dose Qu 

MW lli'L mgiL n1t'kaday q'(qday) lnlalcciR,O. M'1·atmlmol q't.f' m&lkaday ~(kg day) In!& I 

GROUNDWATER 

Art<l\ic: 74.9 5.0 0.0050 !.SSE-04 3.00£.04 1.184 0.00 0.00 O.OOOE+OO 0.000 0.0! 

~ay Bariwtl 137.3 520 0.5200 3.691!·02 7.001!·02 O.S28 0.00 0.00 0.000£+00 0.070 0.01 

Chromium 52.0 27 0.0270 1.921!·03 l.OOE-03 0.639 0.00 0.00 0.000£+00 0.003 0.01 

Iron su 39,000 39.0000 2.771!+00 3.00£-01 9.234 0.00 0.00 0.000£+00 O.JOO 0.0! 

If Mansancsc 54.9 5,300 5.3000 3.761!·01 2.401!..02 IS.686 0.00 0.00 0.0001!+00 0.024 0.01 

8et~ZenC 78.1 50.00 0.0500 3.55£-0l 3.001!-03 .1.1&4 5.56 lt.l7 3.3'12E·OZ l.70E·03 2.0! 

Chlorobcnzcnc 112.6 17 00)70 1.211!·03 0.02 0.060 3.77 2.1>2 7.820£.03 0020 3.9 

in) Chla.ofDnll I 19.4 1.80 0.0018 1.28£-04 I.OE-02 O.OIJ 3.67 0.27 8.060£-04 9 001!·05 8.9C 

I ,J·DichlcrobcNcnc 141.0 8.00 0.0080 5.681!-04 9.0£.0) 0.06) ao 0.92 l 'lllE·OJ 0.009 ),()o 

I ,4 • Dichlorol>c:Ncnc 147.0 9.0 0.0090 6.J9E·04 3.0£-02 0.021 2.70 0.99 l.965E·OJ 0230 1.2' 

1. I· Dichloroethcrte 96.9 7.30 0.0073 5.191!-04 9.01!..03 0.058 26.10 7.79 2.l2SE-02 0.009 2.51 

cis -DichloroethCJ'C 96.9 290.00 0.2900 2.06£..02 1.01!·02 2.060 3.37 39.97 1.192£·01 0.010 I. I! 

ll'll".t ·Dichlorocthcnc 96.9 27.00 0.0270 1.92E-03 z.oE-Oz 0.096 672 7.42 2.214f..()2 0.020 !.II 

Methylrnc chloride 84.9 s.o o.ooso 3 SSE-04 6.0E-02 0.006 3.25 0.66 1.98lE-Ol 0.860 2.3 

N•phlh.olcnc 128.2 41.0 0.(1410 2.9tE·Ol 2.01!·02 0.146 0.48 0.81 l.416E-03 0.001 2.81 

n -Propylbcnzcnc 120.2 8.0 0.0080 5.611!·04 1.01!-02 0.057 10.50 3.44 1.02SE.02 0.010 J.O< 

T etr&Chloroclhene 165.8 9l8 0.9)80 6.66E.02 t.0£.02 6.663 17.70 679.04 2.026£+00 0.030 6.7~ 

TrichloroclhcM 131.4 2.10 0.2300 1.631!·02 6.0£..03 2.723 10.00 94.07 2.106£·01 0.006 .. , 
1,2,4·T~ 120.2 I) 0.0130 9.231!-04 S.OE-02 0.018 6.16 3.28 9.7711!.()3 0.002 S.6S 

U.s. T rimtbylbcllzclle 120.2 4 0.0040 U4E·04 S.OE-Ol 0.006 8.11 1.43 4.2SOE-03 0.001 2.41 

Vinyl Chloride 62.5 39 0.0390 2.771!-03 3.0E-03 ().923 56.00 89.33 2.66SE-OJ 0.100 2.66 

o ·Xylene 106.2 s o.ooso l.SSE-04 z.OE+OO 0.000 7.00 1.43 4.271£-0J 2.000 2.1' 

p·Xylenc 1062 0.0030 2.131!·04 2.0£+00 0.000 7.00 0.86 2.5611!-03 2.000 1.2! 
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·e- Arkwright Landfill, Spartanburg, South Carolina 

:) Noncarcinocea.ic: Effects 
re Off-Site Resident 

Hazard Inhalation Absorption 
HSDB RID, Hazard RIDd Hazard Tot'l 

H • (lOl) c, lmakc Rtf. Dose Quotient Kp Intake ABS Ref. Dos~ Quotiem Uazard %of 
M-'-amv'rnol mgtM' mgl\g day "'8f(kg day) lmakc!R.O, cnVbr mgl\&doiy ql(kgday) lntakr.-R,D, Quotient Risl< 

o.oo 0.00 O.OOOE+OO 0.000 O.OOE+OO J.OOE-01 HJE-06 LO 3.00E-« 2.61£-02 1:210 0.55% 

0.00 0.00 O.OOOE+OO 0.070 O.OOE+OO 0.01 l.71E-04 O.Q7 4.90E-OJ 5.54£-02 0.5U 0.26;. 
().00 0.00 O.OOOF.+OO 0003 OOOE+-00 0.01 1.411!-05 0025 BOF.-05 l.tSF.-01 O.Sl1 O.l1,.,/i, 

0.00 0.00 O.OOOE+OO 0 300 O.OOE+OO 0.01 2.04E-02 LO 3.00E-Ol 6.79£-02 9.302 4.19% 
0.00 0.00 O.OOOE+OO 0.024 O.OOE+OO 0.01 2.771!-03 0.04 9.60E-04 2.88£+00 18.568 S.H'I<o 
5.56 I 1.37 3.392E·02 UOE-03 2.00E+Ol 2.101!-02 S.48E-OS 1.0 3.00£-03 t.BJE-02 21.155 954% 
3 77 2.62 7.8101!-03 0020 3.91£-01 4.10£-02 U4E·OS 1.0 2-00E-02 l.82E-Ol 0.453 0.20% 
3.67 0.27 8.060£·04 9.00£-05 8.96£+00 8.90£-0J !.36£-07 1.0 !.OOE-02 8.36£-0S 8.969 4.04~'1. 

2.80 0.92 1.733£-0J 0.009 3.04£·01 8.70£-02 3.63£-05 1.0 9.00E-03 4.04£-03 0.371 0.17%. 
2.70 0.99 2.965£-03 0230 1.29£-02 6.201!-02 2.91£-05 1.0 3.00£-02 9.71£-04 0.035 0.02~~~ 

26.10 7.79 2.J2SE-02 0009 2.58£+00 1.60£-02 6.10£-06 1.0 9.00£-03 {>.78£-04 2.641 1.19~· 
3.37 39.97 1.1921!-01 0.010 1.19E+DI I.OOE-02 l.S IE·04 1.0 !.OOE-02 I.S IE-02 13.999 6JJ•Y,, 
6.72 7.42 2.214£-02 0.020 LLIE+OO 1-00E-02 1.411!-05 1.0 2.00£·02 7.0SE-Q4 1.204 O.S4'l'o 
3.25 0.66 L9UE·03 O.I(J() 2.31£-Q) 4.SOE-Ol 1.17E-06 \.0 6.00E-Ol t.96E-OS 0.008 0.00""' 
0.48 0.81 2.416£-03 0.001 2.8 IE+OO 6.901!-02 1.48£-04 1.0 2.00£-02 7.38E-03 2.963 I.J4"1io 
10.50 3.44 I.OlSI!-02 0.010 1.021!+00 J.QQ£-03 4.181!·07 1.0 I.OOE-02 4.181!-0S 1.082 0.49% 
17.70 679.04 2.026£+00 0.030 6.7SE+01 4.80£·02 l.JSE-03 1.0 t.OOE-02 2.3SE-OI 74.423 B.S6"/o 
10.00 94.07 2.106E·Ol 0.006 4.9SE+OI 1.601:.·02 L92E-04 1.0 6.QQJ!.I)) 3.20E-Dl S2.249 2l.S6% 
6.16 3.28 9.771E·OJ 0.002 S.6SE+00 I.OOE--01 6.79E.OS 1.0 S.OOE-02 L36E..Q3 5.668 2.56% 
8.77 1.43 4.ZBOE·03 0.002 2.47E+OO I.OOE-01 2.09E-OS 1.0 S.OOE-02 4.181!-04 2.480 1.12% 

56.00 89.33 2.665£-01 0.100 2.66£+00 1.30£-03 1.49E·OS 1.0 J.OOE-03 4.951!-0J 3.59) 1.62% 
1.00 1.43 4.271E·OJ 2.000 2.141!-03 S.OOE-02 2.09E-OS 1.0 2-00E+OO 1.041!-05 0.002 0.00% 
7.00 0.86 2.562£-03 2.000 1.281!-03 S.OOE-02 1.2SE-OS 1.0 2.001!+00 6.26E-06 0.001 o.oo•;.. 

Hazarclln<ltl 221.79 

2of2 



Noocarciongenlc Risk for Groundwater Exposure- Arkwright Landfill, Spart 

Adult Noncardno,eulc Effetts 
Future Off-Site Resident 

Ingestion Huard lnhalati 

Rm. Huard HSDB Rm, 
c. c.. Intake Re( Dole QUOiienl H x (10 1

) c, Inlake Ref Dos 

MW I' aiL maiL rnw'kaday lnf'(ks~Yl lntakc/R,O. M'·•IJnlmol IIIWM' MJ'Ita doly mgl(kgda 

GROUNDWATER 

Llday Arsenic 74.9 5.0 o.ooso 1.3 7£-04 3.001!-04 04S7 0.00 0.00 0.0001!+00 J.OOE-0. 

Ml of air"day Borillll'l 137.3 520 0.5200 142£-02 7.001!-02 0.204 0.00 000 0.0001!+00 7 001!-0: 

hr/day Chromiwn 52.0 27 00270 7.40£-04 3.001!-03 0.247 000 0.00 O.OOOE+eo 3001!-0: 

10 cm1 Iron 55.8 39,000 39.0000 I.07E+OO l OOE-01 3 562 0.00 000 0 0001!+00 3 OOE-0 

days/)'ear Manganese 54.9 5,300 53000 1.451!..01 2.40E-02 6050 0.00 0.00 0000£+00 2.40E-O; 

yem Benzene 78 I sooo 0.0500 1.37E-OJ JOOE-03 0457 s 56 11.37 2.3361!-02 170£-0: 

ks Chlorobcnzcnc 1126 17 0.0170 4.66E-04 0.02 0.023 377 2.62 5.3861!-0J 2.ooe-o: 

0 days (carcin) Chloroform 119.4 110 0.0011 4.931!-05 I.OE-02 0 005 367 0.27 S SS2E..04 9.001!-0~ 

1.3 -Dichlorobenzene 147.0 100 0.0080 2.191!-04 9.0£-0J 0024 280 0.92 I 8831!-03 9001!-0: 

I ,4-Dithlorobcnzcru: 147.0 9.0 0.0090 2.478-04 l.OE-02 0.008 2.70 0.99 2 042E·Ol 2 30E-o: 

I, 1-DichiD<OClhcM 96.9 uo 0.0073 2.00E-04 901!-03 0.022 16.10 7.79 1.6011!-02 9001!-0: 

~i• . Dicl1.lorocdw:nc 96.9 290.00 0.2900 7.9SE-OJ I.OE-Ol 0 795 3.37 39 97 8 2131!..02 I OOE-O: 

II"QnS -Oichlorocthene 96.9 27.00 0.0270 7.40E..Q4 lOE-02 0037 672 7.42 1.5251!-02 2 OOE-O; 

Methylene chloride 849 S.O o.ooso l.l7!-04 6.01!..02 0.002 3 2S 0.66 l.l66E-03 8 6DE-O; 

Naphlhalone 121.2 41.0 0.0410 1.121!-03 l.OE-02 0.056 0.48 0.81 1.664E-03 8.601!-0• 

" -Propylbcnzcne 120.2 8.0 0.0010 2.191!.-04 101!-02 0 022 10.50 3 44 7.059£-03 1 ooe.-o; 

'T euachloroclbcnc: 165.1 9)1 0.9110 l.5i'E-Ol I.OE-02 2.510 n ;o 619.04 l.l9~'E+OO l.OOE-o; 

Trichloroelhene 131.4 230 0.2300 6.30E-OJ 601!-03 1.050 1000 94.07 I 93JE-01 s 67E-o; 

1.2,4-Trimcthylbcnzenc 120.2 13 0.0130 3 561!-04 5.01!..02 0.007 6.16 3 28 6.730£-03 1.731!-0, 

1,3.5-Trimethylbcnzenc 120.2 4 0.0040 1.101!-04 S.O'E-02 1)002 8.11 1.43 l94?.E·Ill \13E·O~ 

Vinyl Chloride 62 s 39 0.0390 1.07E-Ol l.OE-03 0356 S6 00 89JJ I 8J5E-OI I.OOE-01 

o-Xylene 106 2 s oooso 1.371!-04 2 OE+OO 0000 7 00 1 43 2 9411!-03 2 001!+()( 

p-Xylcnc 100.2 0.0030 11-221!.()5 l OE"<<O 0000 7 QO 0.&6 l165E-Ol lOOE+O( 
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er Exposure - Arkwright Landfill, Spartanburg, South Carolina 

Adult No•carcin~t~enlt Effed1 
Future Off-51te Resident 

Quotient 

Jnw.ctR,O, 

0457 

0 20<4 

0141 

3 562 
60.~0 

0457 

0.023 

0.005 

0024 

0.008 

0 022 
0.795 

0037 
0002 

0056 

0022 

2.570 
1050 
0.007 

0002 

0 JS6 

0.000 

0000 

Haurd 
HSDB 

H • (10') 

Ml·atmlmol 

0.00 

0.00 

000 

0 00 

0.00 

SS6 

3.77 

3.67 

2 80 

2.70 

26.10 
3.n 
672 

325 
0.48 

1050 

17.70 

1000 

6 16 

877 

5600 
7 00 
700 

c, 
maiM' 

0.00 

000 

0.00 

000 

0.00 

11.37 

2.62 
() 27 

092 
0 99 
7.79 

39.97 
7.42 

0.66 

0 81 

344 
679.04 

94.07 

3 28 

1.43 
89.33 
143 
0 86 

Intake 

mstka day 

O.OOOE~O 

00001!~ 

O.OOOE•OO 

O.OOOE~O 

0.0001!+00 

2.3361!-02 

5.3861!-03 

s 5521!-04 

ISSJI!-03 

20421!-03 

I 601E-02 

8 213E-02 

I 5251!-02 

I 3661!-03 

I 664E-03 

7.0591!-03 

1.39SE~ 

1.933E-OI 
6 7301!-03 

2.9481!-03 
1.8351!-01 
2 9411!-03 

I 76SE-03 

Inhalation 
RID. 

Ref Dose 

mJI(kg day) 

3 OOE-04 

7 OOE-02 

l.OOE-0:1 

J OOE-01 

2 40c-02 

1701!-03 

2.001!-02 

9 001!-05 

9 OOE-Ol 
2.301!-01 

9 OOE-03 

I OOE-02 
2.001!-02 

8 601!-02 

8 601!-04 

IOOE-02 
JOOE-02 
5.671!.03 
I 7l!!-03 

1.7lE-03 

I.OOE-01 
2001!~0 

2.00E+OO 

Hazard 

Quotient 

lntakeiR,O, 

0.000 

0.000 

0000 

0000 

0000 

13 743 

0.269 

6.169 

0209 

0.009 

I 779 

8.213 
0 762 
0.016 

1.935 

0706 

46SIO 
34.091 
3890 

I 704 

1.835 

0.001 

0.001 

Kp 

cmlbr 

3.001!-02 

0 01 

0.0\ 

001 

001 

2.101!-02 

4 \OE-02 
8 901!-0J 

8.70E-02 
6 201!-02 

1.601!-02 
1001!-02 

IOOE-02 

4 50E-03 

6.90E-02 

1001!-03 

4.801!-02 

1.60E-02 

1.001!-01 

I.OOE-01 
7.301!-03 

1 OOE-02 

8 OOE-02 

lnt;~kc 

mJikaday 

9.JSE-06 

J 241!-04 

1.68E-OS 

2 43E-02 

J.JOE-03 
6 S4E-OS 
4 34E·OS 

9.991!-07 

4.341!-05 

HBE-05 

7 2BE·06 
1.81E-04 

1.681!-05 

I 401!-06 

1.761!-04 

4.991!-07 

2.81E·03 

2 291!-04 

8 IOE-OS 
2 49E-OS 
1.77E-OS 
2 49E-OS 
UOE-OS 

Absorption 
RIDd 

ABS Rer. Dose 

ASS mgl(kg day) 

I 0 3.00E-04 

0.07 4.90E-03 

<l<llS 7.SOE·<lS 

1.0 3 OOE-01 

0 04 960£-04 

1.0 3.001!-0J 

I 0 2 OOE-02 

10 I.OOE-02 

1.0 9 OOE-03 

1.0 3 OOE-02 
1.0 900E-03 

1.0 I 001!·02 
I 0 2 OOE-02 
1.0 6.001!-0l 

I 0 2 001!.02 

10 I OOE-02 
1 0 I.OOE-02 
1.0 6.00E-OJ 
1.0 S.OOE-02 
I 0 S.OOE-02 

I 0 3.00E..03 

I 0 lOOE~O 

1.0 2 OOE+OO 

Hazard 

Quotient 

I ntakciR,O. 

J 12E·.<U 

6 61 E-02 

224£-0\ 

8 IOE-02 
l.44E~O 

2 JSE-02 
2 (71!-03 

9 99E·OS 
4 82E-OJ 
I I6E-OJ 
8 091!-04 

I 811!·02 
841E-04 

2 34E-OS 
882E-03 
4.99E-OS 
2.811!-01 
3.821!-02 
I 62E-OJ 

4 99E-04 

S 92E-Ol 
USE-OS 
7 4BE-06 

Tot;~J 

Huard 

Quo lien! 

0.488 

0.270 

<J471 

J 643 

9 491 

14222 
0 295 

6 174 

0238 
0 018 
1.802 

9.026 

0 800 

0018 

2.000 

0 728 

49 360 

35.179 

3 899 

1.707 

2 198 

0.002 
0001 

Hazard Index 141.03 

"·. Ru 

0.3' 

-o.H 

<) l! 

l.St 
6.6~ 

10.0 

0.21 
4 )~ 

0 I i 

0 01 

I 2i 
6 JS 

OS~ 

0.01 

I 41 

OSI 
34.7: 

247 
2 75 
I 20 

ISS 
0.00 

0.00 
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Carcinogenic for Groundwater Exposure - Arkwright Landfill, Spartanburg, Soutl 

Ufetlme 
. Future Off Site Resident 

Ingestion Inhalation 

SFO HSDB 

c ... c.;-- Intake _Slope Factor Risk H x(l01
) Risk 

MW llg!L mg/L mg/kg day (kgday)/mg SF0 • Intake M1-atm/mol ·SF0 • lntak· 

GROUNDWATER 
Arsenic 74.9 5.0 0.0050 S.87E-OS 1.SE+OO 8.806E-OS 

Benzene 78.1 50.00 0.0500 5.87E-04 5.5E-02 3.229E-OS 5.56 2.73E-04 

Chlorofonn 119.4 1.80 0.0018 2.11E-OS 6.1E-03 1.289E-07 3.67 1.93E-05 

1,4-Dichlorobenzene 147.0 9.0 0.0090 1.06E-04 2.4E-02 2.536E-06 2.70 2.10E-OS 

1,1-Dichloroethene 96.9 7.30 0.0073 8.57E-05 6.0E-Ol S.l43E·OS 26.10 1.24E-03 

Methylene chloride 84.9 s.o o.ooso S.81E-OS 7.5E.()3 4.403E-07 3.25 9.36E-07 

Tetrachloroethene 165.8 938 0.9380 l.IOE-02 S.2E-02 5.727E-04 17.70 1.20E-03 

Trichloroethene 131.4 230 0.2300 2.70E-03 l.lE-02 2.971E-05 10.00 4.97E-04 

Vinyl Chloride 62.5 39 0.0390 4.58E-04 i.SE+OO 6.869E-04 56.00 2.44E-03 

2,3, 7,8-TCDD Equivalents 390.9 7.40E-07 7.40E-10 8.69E-12 l.SE+OS 1.303E-06 6.700E-03 2.68E-08 

alpha-BHC {a-HCH) 290.8 0.17 0.0002 2.00E-06 6.3E1-00 1.258E-05 6.900E-04 2.66E-08 

beta-BHC <P-HCH) 290.8 0.83 0.0008 9.75E-06 1.8E+OO 1754E-OS 3.900E-03 2.10E-07 

Arochlor 1242 26!.0 1.45 0.0015 1.70E-05 4.0E-01 6.810E-06 3.900E-03 8.15E-08 
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osure - Arkwright Landfill, Spartanburg, South Carolina 

Lifetime 
Future OfT Site Resident 

Ingestion Inhalation Absorption 
SF0 HSDB SF" 

·-slope Factor Risk H lr.(l01
) Risk Kp Intake Slope Factor Risk Total 

ay (kg day)lmg SF0 • Intali.e M1-atmlmol SF a • Intake cmlhf m!Vkgday (kgday)/mg SF. • Intake · Risk 

5 l.SE+OO 8.806E-05 3.00E-02 1.14E-08 !.SOE+OO 1.72E-08 8.81E-OS 
4 5.5E-02 3.229E-05 5.56 2.73E-04 2.10E-02 S.O!E-08 S.SOE-02 4.4JE-09 3.06E-04 
5 6.1E-03 J.289E-07 3.67 1.93E-05 8.90E-03 1.22E-09 6.10E-03 7.46E-12 1.94E-05 
4 2.4E-02 2.536E-06 2.70 2. IOE-05 6.20E-02 4.26E-08 2.40E-02 1.02E-09 2.35E-OS 
5 6.0E-OI 5.143E-05 26.10 1.24E-03 J.60E-02 8.91E-09 6.00E-01 5.35E-09 1.29E-03 
5 7.5E-03 4.403E-07 3.25 9.36E-07 4.50E-03 1.72E-09 7.50E-03 1.29E-11 1.38E-06 
2 5.2E-02 5.727E-04 17.70 1.20E-03 4.80E-02 1.20E-03 5.20E-02 6.25E-05 1.83E-03 
3 J.lE-02 2.971E-05 10.00 4.97E-04 I.60E-02 2.81E-07 l.lOE-02 3.09E-09 5.27E-04 
4 I.SE+OO 6.869E-04 56.00 2.44&03 7.30E-03 2.17E-08 I.SOE+OO 3.26E-08 3.13E-03 
2 \.SE-+05 1.303E-06 6.700E-03 2.68E-08 J.OOE-02 l.69E-15 I.SOE+OS 2.S4E-10 I .33E-06 
6 6.3E+OO 1.258E-OS 6.900E-04 2.66E-08 S.OOE-02 6.49E-10 6.30E+OO 4.09E-09 1.26E-05 
6 !.8E+OO 1.754E-05 3.900E-03 2.10E-07 5.00E-02 3.17E-09 1.80E+OO 5.70E-09 1.78E-05 
5 4.0E-Ol 6.810E-06 3.900E-03 8.15E-08 S.OOE-02 5.53E-09 l.SOE+OO 8.30E-09 6.90E-06 

Total Risk 7.2SE·03 
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APPENDIX C 
STATE CONCURRENCE LETTER 



I . 

E C 

c ~~~~ ~P~R~~~ PROSPER 

U.S. EPA REGICi! 4 
OFFICE OF 

REGIO:lAL f•. r.Ji·.L ~i ST:1l\.TCR 

zooz·~ P J: sq 
2600 Bull Street 
Columbia, SC 2920 I -1708 September 30, 2002 

COMMISSIONER: 
C. Earl Hunter 

BOARD: 
Bradford W. Wyche 
Chainnan 

Mark B Kem 
Vice Chairman 

Howard L Brilliant, MD 
Secretary 

Carl L llra7ell 

Louisiana W. Wright 

L Michael Blackmon 

Jimmy Palmer 
Regional Administrator 
U.S. EPA, Region N 
Atlanta Federal Center 
6 I Forsyth Street, SW 
Atlanta, Georgia 30303 

Re: A.r~vrlght Landfill Site 
Spartanburg, South Carolina 
Final Record of Decision 

larrv R. Chewning, Jr .. DMD D li..J p I · ear 1v r. a mer : 

The Department has reviewed and concurs with all parts of the Record of Decision 
(ROD) dated September 2002 for the Arkwright Landfill Site located in 
Spartanburg, South Carolina. In concurring with this ROD, the South Carolina 
Department of Health and Envirorunental Control (SCDHEC) does not waive any 
right or authority it may have under federal or state law. SCDHEC reserves any 
right or authority it may have to require corrective action in accordance with the 
South Carolina Pollution Control Act. These rights include, but are not limited to, 
the right to insure that all necessary pennits are obtained, all clean-up goals and 
remedial criteria are met, and to take separate action in the event clean-up goals and 
remedial criteria are not met. Nothing in the concurrence shall preclude SCDHEC 
from exercising any additional administrative, legal, and equitable remedies 
available to the Department that require additional response actions in the event 
that: (l)(a) previously unknown or undetected conditions arise at the site or (b) 
SCDHEC receives information not previously available concerning the premises 
upon which SCDHEC relied in concurring with the selected alternative; and (2) the 
implementation of the remedial alternative selected in the ROD is no longer 
protective human health or the environment. 

The Department has reviewed and issued an approval to USEPA on all documents 
used in evaluating the site except the Baseline Risk Assessment (BRA). As of the 
date of this letter, we have not received a BRA sufficient to approve based on an 
evaluation of Risk Assessment Guidance for Superfund (RAGS), EPA Region N 
Supplemental Guidance to RAGS and the EPA Draft Ecological Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk 

S 0 I. r II C A R 0 L 1 l\ .-\ D F P \ R l \1 F ~ I <) F II !: A L T fl ,, \ T) F '..j \ I R I; !I, ~~ I· !\; I .\ I C () ~ f R \I I. 



Assessments. However, because the Department believes an accurate and complete 
remedial evaluation can be made for the site without the approved BRA using ARARs 
and Presumptive Remedy Guidance, we are proceeding with the concurrence process. 

The Department concurs with the four major components of the Selected Remedy as 
described in the ROD. We concur that Institutional Controls, including a restrictive 
covenant, will be employed at the site to prevent future exposure to soil contaminants and 
underlying landfill material. We concur with the use of the Presumptive Remedy 
component that consists of the construction of a flexible membrane liner (FML) cap over 
the existing landfill material. This concurrence is predicated on the fact that the FML cap 
will be constructed and monitored in accordance to ARARs for solid waste landfills. · 

The Department concurs with the remedy components for groundwater that include 
implementation of an enhanced biodegradation process and long-term monitoring. 
According to the ROD, a pilot scale study(s) will be conducted during the Remedial 
Design to determine delivery strategies, target treatment areas, and possible treatment 
solutions/reagents for the enhanced biodegradation process. The Department understands 
that the timing of the final groundwater remediation process may depend on the 
successful construction of the FML cap. Finally, this concurrence requires that a long
term groundwater monitoring network and sampling plan will be submitted for 
Department approval during the Remedial Design. 

If you should have any questions regarding the Department's concurrence with the ROD, 
please contact Scott Wilson at (803) 896-4077. 

cc : Hartsill Truesdale, BL WM 
Keith Lindler, BL WM 
Richard Haynes, BL WM 
Scott Wilson, BL WM 
Kent Coleman, BL WM 
Cindy Carter, APPIII 
54475; file 

Sincerely, 

R. Lewis Shaw 
Deputy Commissioner 
Environmental Quality Control 



APPENDIXD 
. SELECTED REMEDY COST SUMMARY 



' Soil Compo.t(Presumplivc Remedy) -Capping 

Unit 

Item Item Description Unit Cost 
$ 

Direct Capital Costs 

1.00 Mobilization LS 32.000 

2.00 Site Work 

2.10 Cut access roads LF 5.00 

2.20 Clear site, grub & ch1p AC 2800 

3.00 Excavate and Haul Trash 

' 3.10 Offsite mound removal CY 10.00 

3.20 Move waste to stabilize CY 10.00 
slopes 

3.30 Remove waste in comdor CY 10.00 

APPENDIX D 
Selected Remedy Cost Summary 

Basis or 
Qualification 

l% of direct capital costs; H&S. 
office. phone. water, Porta-Johns. 
etc. 

Grade, minimal stone. extent of fill 
area 

Means Cost Est Guide 

Contractor experience 

Contractor experience 

Contractor cxperierJcc 

Qty 

l 

4500 

28 

12.000 

47.000 

9600 

... ··-! 
; ; ~~~-

Basis of Quuntit~ Item I 
Cost Total 

Cost 

Contractor ..:xpc:ri~ilc"C 32.000 32,000 

Tot;d Mobilization 32,000 

Around perimct~r 22.500 

Entire arc:a 78,400 

I, •L<li Site Work 101,000 

CADD volume 120.000 

CAD:P \olum-: 470,000 
i 

CADD volume 96,000 

Total Exc~t\·atc and Haul Trash ~6.000 -------



I 

APPENDIXD 
Selected Remedy Cost Summary (cont'd) 

Soil C9mponent (Presumptlv~ Rt;IQedy) • qtJ)Jbii (c;o~tinued) .. · , . ., ... ~~·:'. 
; . . 

Unit Basis or Basis of Quantity Item 
Item ltem Description Unit Cost Qualification Qty Cost Total 

$ i Cost 
4.00 Install Cap 

410 Install synthetic liner SF 0.45 Means CE Guide 1.09 Calc; 2 separate 490,506 
million capped areas I 

4.17 Purchase of Cover Material CY 3.20 Purchase price 121.113 25 Ac. 24-inch soil 387,562 
plus 6-in. for topsoil 

4.19 Load, haul, dump, grade. CY 9.30 $8.00 to cut and haul 80,742 Soil cover only 750,899 
compact 

4.22 Manufacture topsoil CY 3.00 Contractor experience 40,37! 12 in. over the Site 121,113 

4.23 Load. haul, dump. grade. CY 8.20 Comractor previous job 40,371 12 in. over the Site 331,041 
compact 

4.25 Grade and Hydro-seed AC 3494 Means CE Guide 30 Site is 30 acres 104,820 

4.29 Construct diversion ditches LF 12.32. Means CE Guide 1,569 Calc/Site drawings 19,330 

Total Install Cap 2,205,000 

5.00 Install Down Drains, 
Paved Ditches 

5.10 Fine grade, install SY 2.82 Means CE Guide 1651 Calc, hand-work, 4,655 
geotextile partial rolls 

~ --- ---··-



I APPENDIXD 
' Selected Remedy Cost Summary (cont'd) 

Soil Component (Presumptive Remedy) • Capping (continued) 

Unit Basis or Basis of Quantity Item 

Item Item Description Unit Cost Qualification Qty Cost Total 
$ Cost 

Soil Component (Presumptive Remedy) -Capping (continued) I 

5.12 Install Rip-Rap LF 18.08 Means CE Guide 1486 Calc/Site drawings 26,858 
I 

Total Install Down Drains, Paved Ditches 32,000 i 
I 

6.00 Passive Gas Collection 

6.10 Trenching and Backfill LF 9.00 Includes sand backfill (Means) 3561 Calc - perimeter@top 32,049 
of 3to 1, plus top area 

6.12 Collection piping LF 11.99 6-in. perforated HDPE 3561 (same as 6.1 0) 42,696 

6.14 Dispersion stacks EA 190.10 10ft high 18 Calc - every 200 ft 3.422 

Total Passive Gas Collection 78,000 

7.00 Soil & Erosion Control 

7.10 Silt fencing LF 5.89 Means CE Guide 4000 Calc 23,560 

7.20 Construct mud pad EA 450 Contractor experience 3 Assume replace 3x 1,350 

Total Soil & Erosion Control 25,000 

8.00 Public Road Repair 

L_Public Road ~epair SY 5.50 Means CE Guide _ _ _ 1 Y>67 _j Calc 13333 LF of road I 36._667 I 
L__ -- -- -- --



I APPENDIXD 
Selected Remedy Cost Summary (cont'd) 

SoU Component (Pre$Umptive Rellled,Y} • Cappb)g {continued) 
'• 

Unit Basis or Basis of Quantity Item 
Item Item Description Unit Cost Qualification Qty Cost Total 

$ Cost 

Total Public Road Repair 37,000 

9.00 Site Fencing 
I 

Site Fencing 17 Means CE Guide 4261 CADD computed 72,437 ! 

Total Site Fencing n.ooo I 

Subtotal Direct Capital Costs 3,268,000 

Indirect Capital Costs ; 

ll.OO Engineering Services 

ll.lO Design LS 5% of direct capital costs l (5% of 3.26&,000) 163,400 
I 1 Lll Work Plan, Project Manual LS 15.000 Contractor eJ<.periem:e I 15,000 

1Ll2 Contract Management LS 32,680 l% of direct capital costs 1 32,680 

1Ll3 Project Management HR 80 Field Rate 100 Contractor estimate 8,000 

11.14 Construction Oversight HR 65 Field rate, car, perdiem 2080 52 wks x. 40 hrs/wk 135,200 

Total Engineering Services 354,000 

12.00 Other Services 

12.10 Permitting and Legal Costs LS 25,000 Contractor estimate/experience l 25,000 

12.11 Final Report Writing HR 85 ~verage~rofessio~al Rate ___ 60 Contractor estimate L-5,100_ -- ~- ----



; 
i 

APPENDIXD 
Selected Remedy Cost Summary (coot' d) 

SoU Colnp()Qeat a'l'e$1Uil(Jti"e:lt~~)').·~· capp~i:t~ontinoed) 
,. 

. ., 
' •' 

Unit Basis or Uasis of Quantity Item 

Item Item Description Unit Cost Qualification Qty Cost Total 

$ Cost 

Total Other Services 30,000 

Subtotal Indirect Capital Costs 3&4,000 

Subtotal Indirect Capital Costs 384,000 
Subtotal Direct Capital Costs (from above) 3,268,000 
Contingency (25% of direct capital costs) 913,000 
TOTAL CAPITAL CQSTS • CAPPING $4,565,000 

Annual Operations and Maintenance (O&M) Costs 

20.00 Operations and Mainten. 

20.12 Gas Collection- Monitoring YR 2,000 Contractor estimate J 2,000 

Maintenance and Operation 

20.15 Cap maintenance AC 1,000 Contractor estimate 27 Cap area + perimeter 27,000 

20.18 Administration and YR 15,000 Contractor estimate l 15,000 

Reponing 

20.19 Contingency LS ll,OOO 25% of O&M co!>t 1 ll,OOO 

Total Annual O&M 55,000 

TOTAL PRESENT WORTH VALUE, 30 years O&M Costs (55,000) at 7% discount rate 675,000 

- -- --------
.1'0TALPRESptfl WOtttt~ VALi:JE~p~:·it~_:(~INQ)' .. ;· -_· ~-0 ~~-· .<~-~,;E"~~.Oi)o, 



TABLEL-1 
Selected Remedy Cost Summary (cont'd} 

Grou~dwater C«»mp()nmt.~,·En.ban~·Biodegradation 
',, c . ~ ' . cc " ·· .... ··; 

Unit Basis or Basis of Quantity Item 
Item Item Description Unit Cost Qualification Qty Cost Total 

$ Cost 

Direct Capital Costs 

1.00 Install Monitoring Well 

1.10 Driller Mobilization LS 500 Contractor experience l 500 

1.11 Installation of Well Ff 65 Contractor experience 60 60ft well, 6-in. casing, 3,900 
2-in. PVC well 

I 
Total Install Monitoring Well 4,400 

2.00 Application of HRC 
' 

2.10 Mobiliz.eldemobilize LS 1,000 Contractor experience l lOS points @ 20 ft; 1.000 I 

177 points @ 10 ft 

2.11 Purchase of HRC LB 6.00 Bid price received 8,000 4,000 ft of injection, 48,000 
21bslft 

2.12 Geoprobe for Injection DA 1,500 Contractor experience 12 Avg of 25/day installed 18,000 
y 

2.13 Preparation, Contracting, LS 15,000 Contractor experience I 15,000 
Summary Report 

2.14 Construction DA 1.000 10 hrslday @ $85.00/hr plus 12 Initial application 12.000 
Documentation y perdiem 

2.15 Permitting, Regulatory LS 5,000 Contractor experience J 5,000 
Assistance , 



Al'PENI>IX D 
Sdected Remed}' Cost Summary (cont'd) 

-· ·• 

Groundwater Component· E:rhanccd Biodegradation (cont'd) ' Unit Basis or Basis of Quantity Item 

Item Item Description Unit Cost Qualification Qty Cost Total I 
$ Cost 

I 

Total Application of IIRC dmtial Event) 98,000 

3.00 Treatahi\ity Study 

3.10 Prepare Work Plan LS 5,000 Similar site experience-Contractor I 5,000 

3.20 Install Observation Points LS 10,000 Similar site experience-Contractor I 10.000 

3.30 Inject Amendment LS 25,000 Similar site experience-Contractor I 25,000 

3.40 Sampling and Analysis LS 15,000 Similar site experience-Contractor l 15.000 

3.50 Treatability Study Report LS 10,000 Similar site experience-Contractor I 10,000 

Total Tr~:tt:Jhrhty Swdy 65,000 

Subtotal Direct Capital Costs 167,000 

; 
Indirect Capital Costs 

4.00 Engineering Services 

6.10 Preparation and Overs•!!ht HR 90 Field Rate-Contractor experience 40 Oversee well 3.600 
i nstallatlun 

6.20 Prepare CERCLA Des1gn LS 75.000 Contractor experiem:e-similar sites I 75,000 

6.30 Legal Services LS 5.000 Estimate for deed restriction (if I 5,000 

necessary) 

'--

Total En~IJh.:c:nng Services 83,600 
--------- ------- -· ---- - --



I 
APPENDIXD 

! Selected Remedy Cost Summary (cont'd) 

Groundwater ComPo,nent ~':Enhanced Qfo:degr.Qtj~n (~nt!_!J) _, _,.,,- ·';; ·, ·'' . ~ . . -
1:.;. • ., ••• ' • • ' 

I 

Unit Basis or Basis of Quantity Item 
Item Item Description Unit Cost Qualification Qty Cost Total 

$ Cost 

Subtotal Indirect Capital Costs 83,600 

Subtotal Indire<:t Capital Costs 83,600 
Subtotal Direct Capital Costs (from above) 167,000 
Contingency (25% of direct capital costs) 37,590 

TOTAL CAPITAL COSTS- GROUNDWATER $288,190 

Annual Operations and Maintenance (O&M) Costs 

7.00 Operations and Maint. 
I 

7.l0 Maintain Monitor Wells YR 3,000 Contractor experience-similar sites I 3.000 

7.20 Groundwater Monitoring- EA 120 VOC analysis per sample 46 Semiannual, 16 wells 5,520 
Analytical Costs + l blk + 6 surf water 

loc's, 3 days per event 

7.30 Groundwater Monitoring, DA 1.700 Two persons 10 hrs 3 Three days per event 5,100 
Labor and Expenses y 

7.40 Administration and YR 20,000 Contractor estimate l 20,000 
Reporting 

7.50 Contingency LS 8,405 15% of O&M Cost l 8.405 

Total Annual Operations and Maintenance 42,025 
~---- ---------- ~- -~-- ---· --- -



APPENDIXD 
Selected Remedy Cost Summary (cont'd) 

--.-,-- ··-:: --~--:_,;:. • .. -~-- ., ~---_''· ·,. ···-· .... --~ --~-- -~-... ·-. .. ---~~~~,' '.' .,tf-' 

GroundwaterCom~n~t;;,_._..~BiOdeahtotfOn(®P.t'.,) ... , ·- -·. _ "_; -__ , 
< ' > ' ., .,.~. •' •' • ' ' ' • ,•'p ' ; • • • 0 ~- ' •''' ' •., • '·w , .. , • 

TOTAL PRESENT WORTH VALUE. 30 years O&M Costs (42,025) at 7% discount rate 516,000 

TOTAL CAPITAL COSTS -GROUNDWATER $ 288,190 

.. 
';:. 

;·~-. 
;.;- '·· _.'• .,· .,:·· ·: ; _-. ,: .>··i' ;,. ·-:- ~.::. ---._ . ··:- ·. -.-·.:·-. >-~-~-~ _-_ ":Z.t} 

·TOTAL PRESENT-WOR'(H VALtm~ ENHANCED BIODm:IRAOATIQ.N-
" .... < . . . -· . ' ·.· : ·- _:•·.· ·.,. ·. _,1 . -~ ·': .: .. ,. . ; : . ' . - .• 

:::~·',:;. $'~·~'-
. ·:.··:. ~-- . 

PRESENT WORTH, PRESUMPTIVE REMEDY (CAPPING) $5,240,000 
PRESENT WORTH, ENHANCED BIODEGRADATIOI'!_ __ _ _804,000 

SELECTED REMEDY TOTAL $ 6,044,000 
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IMC SUPERFUND SITE RECORD OF DECISION 

PART 1: THE DECLARATION 

1.1 Site Name and Location 

The International Mineral and Chemical Corporation (IMC) Superfund Site is located on 
40.83 acres in the Arkwright community. south of the city of Spartanburg, Spartanburg 
County, South Carolina. The National Superfund Database Identification Number is 
SCD003350493. 

1.2 Statement of Basis and Purpose 

This decision document selects the remedial action for the International Mineral and 
Chemical Corporation Superfund Site (IMC Site, the Site). The remedy was selected in 
accordance with the Comprehensive Environmental Response, Compensation and 
Liability Act of 1980 (CERCLA), 42 United States Code {USC) §9601 et seq., as 
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, 
to the extent practicable, the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), 40 CFR Part 300, as amended. The remedial action selected 
is Alternative 2 -Infiltration Galleries. This remedy is described in detail in Section 12.0 
(Selected Remedy) of this Record of Decision (ROD). 

This decision is based on the Administrative Record for the IMC Site, which has been 
developed in accordance with Section 113(k) of CERCLA, 42 USC§9613(k). This 
Administrative Record is available for review at the Spartanburg County Library in 
Spartanburg, South Carolina, and at the United States Environmental Protection 
Agency (EPA) Region 4 Records Center in Atlanta, Georgia. The Administrative 
Record Index (Appendix D) identifies each of the items comprising the Administrative 
Record upon which the selection of the remedial action is based. The State of South 
Carolina, acting through the Department of Health and Environmental Control 
(SCDHEC) concurs with the selected remedy. 

1.3 Assessment of the Site 

The remedial action selected in this ROD is necessary to protect the public health or 
welfare or the environment from actual or threatened releases of hazardous 
substances, pollutants or contaminants into the environment. 

1.4 Description of the Selected Remedy 

The selected remedy for the IMC Site is Alternative 2, which is estimated to cost 
$2,190,000. The components of the remedy are described in detail in Section 12.0 
(Selected Remedy) of this ROD. The major components of this alternative are: 



IMC SUPERFUND SITE RECORD OF DECISION 

~ Infiltration galleries in and down gradient of the former sulfuric acid area to 
address the low pH soil and groundwater. 

• Periodic application of a neutralizing solution 

• Periodic sampling and analysis of monitoring wells. 

• Institutional controls for site-wide groundwater use restrictions. 

1.5 Statutory Determinations 

The selected remedy will achieve the requirements of CERCLA §121, and the 
regulatory requirements of the NCP. This remedy is protective of human health and the 
environment, complies with Federal and State requirements that are applicable or 
relevant and appropriate to the remedial action, is cost-effective, and utilizes permanent 
solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable. 

The selected remedy also satisfies the statutory preference for treatment as a principal 
element of the remedy (i.e., reduce the toxicity, mobility, or volume of hazardous 
substances through treatment). The low pH soil and the contaminated groundwater will 
be treated in-situ using a neutralization chemical. 

Restrictions on the use of groundwater are necessary to ensure protectiveness in the 
short term because the selected remedy will not immediately reduce contaminant levels 
in groundwater to levels that allow for unlimited use and unrestricted exposure. 
Until groundwater contaminants are below cleanup levels and the Site is available for 
unlimited use and unrestricted exposure, EPA will perform five year reviews to ensure 
the protectiveness of human health and the environment. A policy review will be 
conducted within five years after the completion of the remedial action to ensure that the 
remedy continues to provide adequate protection of human health and the environment. 

1.6 ROD Data Certification Checklist 

The following information is included in the Decision Summary (Part II) of this ROD. 
Additional information can be found in the Administrative Record file for this Site: 

• Chemicals of concern and their respective concentrations- Section 7 

• Baseline risk represented by the chemicals of concern - Section 7 

• Remediation levels (i.e. cleanup levels) established for the chemicals of concern 
and the basis for these goals - Section 12 

2 
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• Current and reasonably anticipated future land use assumptions and current and 
potential future beneficial uses of groundwater used in the baseline risk 
assessment and this ROD - Section 7 

• Estimated capital, annual operation and maintenance, and total present worth 
costs, discount rate, and the number of years over which the remedy cost 
estimates are projected - Section 12 

• Potential land and groundwater use that will be available at the Site as a result of 
the Selected Remedy- Section 12 

• Key factor(s) that led to selecting the remedy- Section 12 

1.7 Authorizing Signature 

This ROD documents the selected remedy for contamination at the IMC Site. This 
remedy was selected by the EPA with the concurrence of SC DHEC (Appendix A). The 
Director of the Superfund Division (EPA, Region 4) has been delegated the authority to 
approve and sign this ROD. 

U.S. Environmental Protection Agency (Region 4) 

~ By: ~ Date: 
anaaJa Jn\CF ~ 

Superfund Division 

3 



IMC SUPERFUND SITE RECORD OF DECISION 

PART 2: THE DECISION SUMMARY 

This Decision Summary provides a description of the Site-specific factors and analyses 
that Jed to the selection of the remedy for the Site. It includes background information 
about the Site, the nature and extent of contamination found at the Site, the assessment 
of human health and environmental risks posed by the contaminants at the Site, a 
description of previous cleanup activities, and the Identification and evaluation of 
remedial action alternatives for the Site. 

1.0 SITE NAME, LOCATION, AND DESCRIPTION 

The IMC Site is an approximately 41-acre site located in the Arkwright community just 
south of Spartanburg, South Carolina (Figure 1 ). The facility was operated from about 
1910 until closure in 1987 for nitrogen-phosphorus-potassium fertilizer production. The 
coordinates of the center of the site are 34°55'12" North latitude and 81°55'30" West 
longitude [U.S. Geological Survey (USGS, 1980)]. 

The Superfund Enterprise Management System (SEMS) Identification Number is 
SCD003350493. The lead agency for the IMC Site is the EPA. The SC DHEC is the 
support agency. 

The Site is located on 40.83 acres. The facility is generally bounded on the north by 
undeveloped property and portions of Fairforest Creek, on the east by Fairforest Creek, 
to the south by the Arkwright Dump, a Superfund site and a few residential properties, 
and on the west by Seaboard Coast rail line. Other industrial properties in the vicinity of 
the Site include a Mt. Vernon Mills facility to the immediate northwest, an active Rhodia 
Chemical Company facility to the immediate southwest, and the inactive Arkwright Mills 
property to the north-northwest. Locations of these facilities are shown on Figure 2. 
The land uses in the vicinity of the Site include industrial, residential, and undeveloped 
properties. 

The Site is characterized by 90 feet of relief. The portions of the property at the North 
Street Extension entrance are typified by ground surface elevations of approximately 
700 feet above mean sea level (msl). However, much of the property adjacent to 
Fairforest Creek is no more than about 625 feet above msl. The elevation of Fairforest 
Creek east of the Site is about 610 feet above msl. Portions of the Site are within the 
100 year-floodplain of Fairforest Creek. 
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Figure 1 
Site Location Map 
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Figure 2 
Industrial Properties in the Vicinity of the IMC Site 
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 Site History 

IMC Global, Inc., or related companies, including International Minerals and Chemical 
Corporation and IMC Fertilizer Group- Rainbow Division, owned or operated the facility 
from about 1910 until closure of the facility in 1986. During that time, the facility was 
operated for nitrogen-phosphorus-potassium {NPK) fertilizer production. Typical 
fertilizer manufacturing operations during the time included the use of phosphate rock to 
produce superphosphate as well as the use of other types of raw materials, including 
fish scraps, bone meal, and cotton hulls, as sources of plant nutrients. Figure 3 
illustrates a facility layout for former fertilizer manufacturing operations (circa. 1953). 
Limited Information is available regarding operations at the Site before approximately 
1947. As of approximately 1947, there were three primary operations at the Site. 
Those site operations included the following: 

• A sulfuric acid production process which was constructed In 1947 and operated 
until1970 
• A superphosphate production process which continued operation until 1986 
• A fertilizer mixing operation that continued, with process modifications, until1986 

Sulfuric Acid Production Plant 

The sulfuric acid plant appears to have been constructed in approximately 1947 and 
likely began operations the following year. The plant was closed and dismantled in 
approximately 1970. In the manufacture of sulfuric acid, the plant used a "burner" to 
oxidize elemental sulfur and then added water to four lead-lined reaction chambers 
containing the oxidized sulfur. An aqueous sulfuric acid solution condensed in the 
reaction chambers and was collected and stored In aboveground on-site tanks within 
bermed concrete pads. The sulfuric acid was then used in the superphosphate 
production process. There was no waste stream associated with the production of 
sulfuric acid. 

The sulfuric acid plant was located east of the main production and warehouse building 
(Fertilizer Building). Aerial photographs of the facility from the years of sulfuric acid 
plant operation suggest that the acid plant had a number of ponds - perhaps as many 
as five. Anecdotal evidence indicates that these ponds were used to store water from 
Fairforest Creek that would have been used In the acid production process. 
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The elemental sulfur for use in the process was received by rail. That material was 
stored outdoors at ti~t~es, near the railroad-unloading trestle at the northeast comer of 
the plant. The acid plant was dismantled in approximately 1970. When the fertilizing 
mixing operation ceased in 1986, the sulfuric acid tanks were cleaned out (Figure 4). 
The tanks were removed and sent off-site during deconstruction of the facility in 1999. 

Figure 4 
Former Sulfuric Acid Tanks 

Superphosphate Production Process 

Superphosphate was produced by combining sulfuric acid with phosphate rock, which 
was shipped to the plant by rail. Calcium sulfate or "gypsum" was not segregated 
during the superphosphate production process; Instead, it remained with the 
superphosphate and was sold as part of the product. Thus, the Site did not have 
gypsum stacks. 

Available information indicates that the production of superphosphate occurred in a 
"mixing den" into which phosphate rock and sulfuric acid were added. Because the 
mixing of sulfuric acid and phosphate rock is an exothermic reaction, the 
superphosphate product was able to flow from the mixing den to a cooling bin where it 
cooled and hardened. The cooling bin was apparently located In the Fertilizer Building. 
Former plant personnel have indicated that off-specification superphosphate was 
reprocessed through the superphosphate production process. 
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Records indicate that the superphosphate production process had a wet scrubber 
system associated with H. The scrubbers collected particulate matt~r and other 
emissions from the superphosphate process. Scrubber water, and any materials 
captured by the scrubbers, appears to have discharged to scrubber lagoons located 
south of the Fertilizer Building. 

Fertilizer Mixing Process 

Before the early to mid-1960s, the plant also made pulverized fertilizer by mixing a 
number of dry sources of nHrogen, potassium, and phosphate into a fertilizer product. 
Raw materials for this mixing process likely included superphosphate, potash, fillers 
such as sand, limestone, or dirt, and a dry nHrogen source such as ammonium sulfate. 

In the mid-1960s, the plant appears to have converted to the production of granulated 
fertilizer. In addition to the raw materials used in the pulverized fertilizer production 
process, several other raw materials including phosphoric acid, anhydrous ammonia. 
nitrogen solutions, and urea would have been used in production of mono-ammonium 
phosphate, di-ammonium phosphate, and triple super phosphate. From time to time in 
the 1980s, the plant also used small amounts of fertilizer micro nutrients in the 
granulation process. It is possible that one of these micronutrients might have been 
electric arc furnace dust, which was a valuable source of zinc - a necessary crop 
nutrient. In general, the plant received very small quantities of micronutrients- usually 
one pallet of 50-pound bags - at any one time and used one or two pallets of such 
material per year. The pallets were stored in the Fertilizer Building near the loading 
dock. 

During both the production of pulverized fertilizer and the subsequent production of 
granulated fertilizer, wet scrubbers were used to capture particulate and other 
emissions from the production process. Scrubber water, together with material 
captured by the scrubbers, was then discharged to the scrubber lagoons located south 
of the Fertilizer Building. The granulation process shut down in 1986. 

Between the 1930s and 1950s, scrubber towers were added to the superphosphate 
production process. The scrubbers collected particulate matter and other emissions 
from the superphosphate process. Wastewater generated from emission control 
measures for the scrubbers was routed through drainage features to on-site settling 
ponds. Wastewater settling ponds {scrubber ponds), operated on the site as a 
component of the scrubber emission control process, were located in the south central 
portion of the property. Additionally, five small surface impoundments were located in 
the northeastern portion of the facility property and are known to have been active from 
the late 1950s unti11970. 
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Before approximately the mid-1970s, the plant had two primary lagoons, one of which 
was used to capture scrubber water and the other of which was used to capture plant 
sewage. After the plant received a municipal sewage treatment hookup, in 
approximately 1974, the lagoons were redesigned, with the old sewage lagoon divided 
into two lagoons and expanded. One of these new lagoons was used for scrubber 
water; the other was used to capture storm water. The old scrubber lagoon continued 
to be used for scrubber water. 

In 1987, after the plant closed, the lagoons were cleaned and dredged. Dredged 
material was reworked into fertilizer products at other IMC fertilizer production facilities. 
The five small surface impoundments in the northeastern portion of the facility were also 
closed by backfilling. In 1987, IMC sold the property to Mr. William McDaniel. The 
property was used by subsequent owners to store textile equipment until approximately 
1999. In 1999, Vigindustries, a wholly owned indirect subsidiary of IMC Global, Inc., 
voluntarily reacquired the property and initiated demolition of the remaining facility 
buildings (Figure 5). 

Figure 5 
Photo of the demolition of the remaining buildings 

Following demolition, only the security fence, some asphalt paving, the concrete floors 
to the main fertilizer building, the office and garage areas, and the former above ground 
bulk fuel storage area remain. The concrete potash storage area and a concrete pad 
north of the former trestle also remain. Figure 6 shows a current photo of the Site. 
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A small below ground explosives bunker was located near the eastern end of the 
facility. This bunker was inspected by EPA during site demolition activities in 1999. 
The bunker was found to be empty and no further action was required (Figure 7). 

2.2 Previous Investigations and Enforcement Activities 

A considerable amount of environmental data have been collected at the Site since 
closure of facility operations in 1986. Several hydrogeological assessments were 
initially conducted under the direction of the Wastewater Division of SC DHEC as part of 
closure of operating activities. In 1998, EPA began to conduct assessments of the Site. 

In September 1991, the potentially responsible party (PRP) performed a preliminary site 
assessment (PSA) for the Industrial Wastewater Division of SC DHEC. During the PSA, 
groundwater, surface water and surface soil samples were collected. Fluoride and lead 
were detected In unfiltered groundwater at concentrations exceeding their respective 
MCLs. Fluoride was also elevated in the unfiltered surface water sample. 

Three hydrogeologic assessments were also conducted in December 1993, August 
1994, and February 1995. Activities conducted included the installation of monitoring 
wells and sampling and analysis of new and existing monitoring wells. Analyses of 
groundwater samples collected indicated the presence of metals, which exceeded 
primary and secondary MCLs. Groundwater at the facility was determined to flow 
eastward toward Fairforest Creek. The assessments recommended that continued 
groundwater monitoring be conducted. 
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In September 1998, EPA conducted a site inspection (SI). The primary objective of the 
Sl was to support generation of a hazard ranking system (HRS) score to determine if 
the site warranted placement on the National Priorities List (NPL). Surface soil samples 
were collected from previous operational areas and from the former wastewater ponds. 
The Sl reported that several inorganic constituents were present in surface soil over 
background concentrations. Groundwater samples were collected from five on~site 
monitoring wells and from a residential well located on North Street. The predominance 
of detections in groundwater was associated with inorganic compounds. Six surface 
water and sediment samples (two background) were collected from Fairforest Creek. 
Two additional sediment samples were collected upgradient and downgradient of the 
Site from the unnamed tributary (southern stream). Only one inorganic compound 
(manganese) in surface water and one Inorganic (sodium) in sediments exceeded 
background criteria. The Sl recommended that additional data be collected for the Site. 

In January 2000, EPA conducted an expanded site inspection (ESI) at the site. The ESI 
included collection of 6 surface soil samples, 7 subsurface soil samples, 15 sediment 
samples, and 15 surface water samples. ESI samples were analyzed for the volatile 
organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) on the 
target compound list (TCL), including pesticides and PCBs, and inorganic compounds 
on the target analyte list (TAL). Dioxin and furan analyses were performed on 5 surface 
soil and 5 sediment samples. Radiochemical analyses were also performed on 
5 surface soil samples and samples from all 15 sediment sampling locations. The ESI 
recommended that further studies be conducted at the Site. 

Under a permit with the wastewater division of SC DHEC, IMC agreed to conduct 
semiannual groundwater sampling of site monitoring wells. Seven on-site groundwater 
monitoring wells and surface water from two locations in Fairforest Creek were sampled 
on a routine basis. Groundwater and surface water samples were analyzed in the 
semiannual events for site-specific inorganic parameters. The semiannual groundwater 
monitoring program was discontinued following the December 2003 event due to the 
initiation of remedial investigation (RI} field activities. 

To assist in project planning for the upcoming Rllfeasibility study (FS), site 
reconnaissance activities were conducted in January and February 2001. Thirty-eight 
test pits were advanced across the Site to assist in the visual delineation of areas 
potentially used during historic facility operations for the disposal of plant debris and to 
determine the location and extent of residual wastewater solids in the former pond area. 

In July 2001, EPA and Vigindustries entered into an administrative order by consent 
(consent order) to conduct an RI/FS and a removal action at the IMC Site. 
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Prior to the initiation of the RI/FS investigation activities, residual fertilizer and process 
materials in the area of the former manufacturing operations were delineated, removed, 
and properly disposed. These focused removal action activities were conducted 
between July and December 2002 in accordance with the final focused removal action 
workplan. The purpose of the focused removal action was to reduce available 
exposure/migration pathways and reduce potential exposure concentrations. Three 
removal action areas (RAAs) were identified. The three RAAs are shown on Figure 8. 

A description of the three removal areas is as follows: 

Removal Action Area No. 1 (RAA #1) - Fertilizer residuals and entrained surface soils 
located immediately adjacent to the southern and eastern portions of the former 
manufacturing structures. 

Removal Action Area No. 2 CRAA #2) - Two existing stockpiles of fertilizer-containing 
soils; one located adjacent to the former trestle and one located in the former potash 
storage area in the southern portion of the facility. 

Removal Action Area No. 3 CRAA #3) - The area encompassing the five small closed 
surface impoundments located in the northeast and eastern portions of the facility 
property. 

Approximately 4,500 tons of soil were removed from the three RAAs and sent off site for 
disposal at the Republic Landfill in Union County, South Carolina. Soils in these areas 
were excavated, sampled for disposal characterization, and transported to the landfill as 
nonhazardous material. Approximately 11 ,000 tons of soil were removed from RAA 
#38 and RAA #3C. Soils from these areas were treated in situ prior to loading and 
transport for off-site disposal. Following in situ treatment and prior to loading, samples 
were collected from treated soils to verify that they were nonhazardous. Grab samples 
from the sidewall locations and excavation bottoms were collected to provide a 
screening level evaluation of excavation completion prior to confirmation sampling. The 
samples were analyzed for total lead. The target lead level was 750 ppm. Based on 
indications from the screening level grab samples, removal activities were deemed to be 
complete. EPA approved the RI/FS work plan in May 2004. 

3.0 COMMUNITY PARTICIPATION 

Public participation activities prior to the issuance of this ROD included community 
interviews for the preparation of a Community Involvement Plan in January 2007, and 
the distribution of fact sheets in October 2001, January 2003, August 2003, June 2004, 
April2007, January 2008 and June 2014. Copies of all project documents are available 
in the Administrative Record file in EPA's Region 4 office in Atlanta, Georgia and at 
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FORMER IMC F~TILIZER SITE 
SPARTANBURG, SOUTH CAROLINA 

LOCATION OF REMOVAL ACTION AREAS 

Figure B 
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the Spartanburg County Public Library on Church Street in Spartanburg, SC. The 
notice of the availability of these documents was published in the Spartanburg Herald 
on June 10,2014. The public meeting was held on June 26,2014. The public 
comment period began on June 9, 2014 and concluded on July 9, 2014. 

4.0 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION 

The IMC Site was addressed as one operable unit during the PRP-Iead RifFS. The 
scope of the investigation was to determine the nature and extent of contamination at 
the Site, including process residuals, soil, and groundwater, as well as surface water 
and sediment in Fairforest Creek. Section 5 further discusses the nature and extent of 
contamination in more detail. 

This ROD selects actions that will remediate groundwater contamination that pose 
unacceptable risks. Ingestion of contaminated groundwater extracted from the 
contaminated plume poses a current and potential future risk to human health because 
the concentration of contaminants exceeds maximum contaminant levels (MCLs) for 
drinking water (as specified in the Safe Drinking Water Act) or exceeds EPA's 
acceptable risk range for those constituents without a MCL. This action is a final action 
and will prevent current or future exposure to groundwater contamination above 
concentrations noted in Table 21. 

Site-specific remedial action objectives (RAOs) are described in detail in Section 8 of 
the ROD. RAOs indicate the exposure routes that will be addressed through the 
remedial action in order to prevent exposure to site COCs. 

5.0 SITE CHARACTERISTICS 

This section of the ROD provides a brief comprehensive overview of the IMC Site's 
soils, geology, surface water hydrology, and hydrogeology; the sampling strategy 
chosen for the Site; the conceptual site model; and the nature and extent of 
contamination at the Site. Detailed information about the Site's characteristics can be 
found in the Rl Report. 

5.1 OVERVIEW OF THE SITE 

The IMC Site is an approximately 41-acre site located in the Arkwright community just 
south of Spartanburg, Spartanburg County, South Carolina. The land uses in the 
vicinity of the Site include industrial, residential, and undeveloped properties. 
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5.2 SURFACE AND SUBSURFACE FEATURES 

With the exception of the facility area, which is surrounded by a security fence. the Site 
is undeveloped. Within the facility area. the building foundations are still present; 
building demolition was completed in 1999. Just to the south of the fenced facility area 
is an open field where the former scrubber and sewage lagoons were once located. 

The Site is characterized by 90 feet of relief. The facility area is located on a ridge that 
drops off sharply to the north towards Fairforest Creek and to the south towards the 
open field. The ridge slopes eastward towards Fairforest Creek. The portions of the 
property at the North Street Extension entrance (west end of the site} are typified by 
ground surface elevations of approximately 700 feet above msl. However, much of the 
property adjacent to Fairforest Creek to the east is no more than about 625 feet above 
msl. 

Only one surface water body that flows year round is located on the Site. This surface 
water body, Fairforest Creek, borders the site on part of the northern and eastern 
property boundaries. Fairforest Creek is sinuous but flows primarily from the northwest 
to the southeast. The elevation of Fairforest Creek is about 610 feet above msl at the 
eastern portions of the site. Portions of the site are within its 100 year-floodplain. 
Generally, Fairforest Creek has an annual mean flow rate of approximately 39 cubic feet 
per second (cfs). In addition to Fairforest Creek, two unnamed tributaries that are 
oriented east-west are located in the southern portion of the site. These streams, 
referred to as the northern intermittent stream and southern stream, are shown on 
Figure 9. The northern intermittent stream is located in the open field in the area where 
the former scrubber and sewage lagoons were once located. This tributary drains 
eastward towards Fairforest Creek. The southern stream marks the southern property 
boundary of the site and is actually a ditch that was constructed to divert water from the 
western portion of the site around the former scrubber and sewage lagoons. The 
southern stream separates the site property from the Arkwright Dump property. This 
tributary also flows eastward and discharges into Fairforest Creek. Surface water runoff 
from northern portions of the Arkwright Dump drain Into the southern stream. 

The Site is located in the Inner Piedmont Physiographic Province of South Carolina and 
therefore, is underlain with massive crystalline bedrock. This province consists of 
massive crystaltine igneous and metamorphic rocks with low permeability and is 
characterized by a moderate relief and gently sloping topographic features. The Cecil
Davidson-Pacolet soil association underlies the facility. The soils are unconsolidated 
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and are primarily derived from the in situ chemical weathering of the detrital bedrock. 
The unconsolidated material consists of both soil and saprolite and is collectively known 
as regolith. The regolith extends from ground surface to depths as much as 140 feet bls. 
The thickness of the regolith is generally proportional to the degree of bedrock 
fracturing. The Inner Piedmont Belt underlies the regolith. The Inner Piedmont Belt is 
composed of metamorphic rock types such as biotite gneiss, biotite schist, quartzite 
hornblende gneiss, and other gabbroic rocks. 

Cross sections were prepared to illustrate hydrogeologic conditions at the Site. The 
locations of the cross sections are shown on Figure 10 and cross section A-A' is shown 
on Figure 11. The remaining cross sections can be found In the Rl Report. The depth 
to bedrock at the Site ranges from 17 feet bls at well location MW-7 A, adjacent to 
Fairforest Creek, to 49 feet bls at well location MW-12A, downgradient of the former 
sulfuric acid plant area. Boring descriptions indicate that bedrock consists of heavily 
fractured biotite mica schist in the southern portion of the Site, as Indicated by well MW-
4A and MW-5B, and by dense granitic gneiss along the eastern portion of the Site, as 
indicated by wells MW-7 A, MW-9A, MW-IIA, and MW-12A. Overlying the bedrock site
wide, saprolite was observed at depths varying from 4 feet to 14 feet bls. Weathered 
residual soils were observed above the saprolite throughout most of the site. Alluvial 
soils were observed above the saprolite in areas within close proximity to the Fairforest 
Creek. The presence of relic rock fabric (or structure) was used to differentiate between 
saprolite and soil (either residuum or alluvial). 

The soils encountered at the Site are generally formed by in-place weathering of the 
underlying bedrock. The exception to this Is the fill material and the wastewater/process 
residuals encountered in the southern and eastern portions of the site, in the vicinity of 
the former scrubber and sewage lagoons. Soils across the Site were generally 
described as sandy to silty clay and silty sand. The process residuals are visually 
distinct from the surrounding soils and were described primarily as gray silt. In some 
areas, residuals were further described as being clayey or sandy. 

Groundwater in the area occurs in a complex, interconnected, two-media system 
composed of a zone of saprolite/regolith and the underlying fractured bedrock. 
Individual aquifers within the area are not extensive, and most of the water in the area is 
supplied by streams and lakes. The aquifer is usually unconfined; however, in some 
areas the saprolite acts as a confining unit due to its low permeability compared to 
underlying Piedmont rocks. Almost all groundwater recharge occurs by precipitation In 
the form of rainfall. The water table is generally found at the saprolite-bedrock interface. 
Most high-yield wells in the area are drilled to depths less than 250 feet bls because the 
number of fractures decreases with depth. 
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The monitoring wells located on-site and one monitoring well located off-site are used to 
assess groundwater quality and site hydrogeologic conditions. The off-site monitoring 
well, MW-15 is located on the opposite side of Fairforest Creek from the Site (across 
from on-site well pair MW-9/9A). Water levels were measured in the on-site monitoring 
wells and staff gages as well as the monitoring wells located at the adjacent Arkwright 
Dump Site. These water levels were used to prepare the water table map presented in 
Figure 12. 

Shallow groundwater at the Site occurs under water table conditions within the saprolite. 
Depth to groundwater ranges from approximately 64 feet bls at monitoring well MW-14 
to approximately 2 feet bls at monitoring well MW-01A. Groundwater flow at the Site is 
to the north, northeast, and east towards Fairforest Creek. The lower surface water 
elevations in Fairforest Creek as compared to groundwater elevations in adjacent 
monitoring wells indicate that groundwater at the site discharges into Fairforest Creek. 
There is no indication of groundwater flow towards the southern stream, bordering the 
property to the south, or the Arkwright Dump Site. 

Groundwater from the Arkwright Dump Site flows to the northeast towards the IMC Site 
and to the east towards Fairforest Creek. Groundwater in the northem portion of the 
Arkwright Dump Site appears to flow across the southeastern portion of the IMC 
property towards Fairforest Creek. A portion of this groundwater appears to discharge 
into the southem stream. Slug tests were performed to determine hydraulic 
conductivities for the aquifer. Slug tests were analyzed using the Bower and Rice 
methodologies. The average hydraulic conductivity for the water table wells was 
estimated to be 2.58 feet/ day with an effective porosity of 0.30 based on the type of 
soils observed at the Site. The estimated hydraulic gradient of the water table is 0.027 
feet/foot. The average linear velocity for the water table aquifer is estimated to be 85 
feet per year. Vertical gradients ranged from approximately -0.13 feet/feet in well pair 
MW-4/4A to +0.03 feet/feet In well pair MW-9/9A. Minor downward gradients were 
observed in well pairs indicate some connection exists between the upper saprolite, 
lower saprolite, and the underlying bedrock. 

5.3 Rl SAMPLING STRATEGY 

The field sampling activities were conducted in two phases. The objectives developed 
for the Initial Rl field activities were as follows: 

• To assess the extent of residual process materials at the Site. 
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Figure 12 
Water Table Configuration 
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• To refine the nature and distribution of site-related contaminants in surface and 
subsurface soils in the vicinity of potential source areas and other areas including the 
following (Figure 13): 

• Process residuals 
• Soils in the vicinity of the Former Sulfuric Acid Plant, Raw Materials 

Process Area, and area east of RAA#3 
• Soils on the northern side of the former manufacturing building 
• Soils in the vicinity of the former office area 
• Test pits 
• Other areas 

The objectives developed for the Supplemental Rl field activities were as follows: 

·To further assess the extent of process residuals on the eastern portion of the Site. 

• To further refine the nature, distribution, and leaching potential of specific site-related 
COPCs in surface and subsurface soils including: 

• Process residuals 
• Soils in the vicinity of the Former Sulfuric Acid Plant, Raw Materials 

Process Area, and area east of RAA#3 
• Soils on the northern side of the former manufacturing building 

• To further understand the nature and distribution of site-related contaminants in 
groundwater, including groundwater near potential source areas at the Site. 

• To further define groundwater flow characteristics and relationship to surface water 
bodies. 

• To assess the presence of site-related contaminants in the sediment pore water 
beneath Fairforest Creek. 

• To assess the presence of site-related contaminants in sediment, and surface water in 
Fairforest Creek. 

Prior to conducting the Rl investigation at the site, a radiation survey was performed. 
The radiation survey was generally conducted in the areas of the Site where the Rl soil 
investigation was conducted. Ionizing radiation was measured at a total of 47 locations. 
Ionizing radiation measurements obtained during the survey were all similar and ranged 
from 11 IJR/h to 45 IJR/h at surface soil locations in the process residual area. 
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Background locations had ionizing radiation measurements ranging from of 11.4 IJR/h to 
36 IJR/h. Nearly all of the measurements made elsewhere at the Site fell between these 
two measured background values. Ionizing radiation measurements were consistent 
with background measurements. 

5.4 Nature and Extent of Soil Contamination 

Site areas have been divided into the following sub-areas based on former plant 
operations as well as historic focused areas of investigation: 

• Process Residuals Areas 
• Former Sulfuric Acid Plant and Raw Materials Areas 
• Remedial Action Area RAA#3 
• Area North of Former Manufacturing Building 
• Former Office Area 
• Test Pits 

Process Residuals Areas 

Process residuals areas are those areas where residuals derived from facility 
manufacture of fertilizer and from air pollution control equipment were hydraulically 
placed. The three distinct areas of process residuals were visually identified in the field 
from inspection of soil borings and surface exposures in the northern intermittent 
stream. These three areas are defined as the: Southwestern Process Residuals Area, 
Southeastern Process Residuals Area, and Northeastern Process Residuals Area 
(Figure 14). 

Southwestern Process Residuals Area 

The Southwestern Process Residuals Area represents over 80 percent of the residual 
mass of the three areas shown. This mass is estimated to consist of approximately 
4,650 cy of wastewater/process residuals. The body of residuals is defined by a 
sediment basin (lagoon) centered on the northern intermittent stream. To address 
characterization of contaminants of potential concern (COPCs) in process residuals and 
the adjoining soils area to the south, investigations included samples that were 
analyzed for metals by both compositional and synthetic precipitation leaching 
procedure (SPLP) methods. Rl results indicated levels of arsenic up to 37 mg/kg, 
leading to arsenic being included as a COPC in this area. Rl results also indicated 
chromium concentrations up to 1604 mg/kg leading to chromium being included as a 
COPC in this area. lead concentration levels ranged from 6.2 to 220 mg/kg in soil and 
process residuals samples from this area. Fluoride is a COPC characteristically related 
to the production of fertilizers. Fluoride concentrations ranged from 19 mg/kg to 
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14,000 mg/kg The site-specific soil screening level (SSL) for fluoride is 5.4 mg/kg. The 
sample results indicate that process residual samples typically have the highest 
observed concentrations (79 mgfkg to 16,000 mg/kg), while concentrations in soils 
beneath the process residual have lower concentrations (19 mglkg to 710 mgfkg). 
While highly leachable, fluoride is assumed to be a widely distributed COPC within the 
process residuals area. 2,4-0NT and 2,6-DNT were COPCs observed in the process 
residuals area at a concentration greater than the SSL of 0.0002 mg/kg. Process 
residual samples had 2,4-DNT and 2,6-DNT concentrations of 120 mg/kg and 3.5 
mglkg, respectively. 

Southeastern Process Residuals Area 

As with the Southwestern Process Residuals Area, the body of residuals is centered on 
the northern intermittent stream, however the body of process residuals is less than 
1 foot thick. Process residual sample exposed in the northern intermittent stream at the 
downstream end of the area had an elevated arsenic concentration of 150 mg/kg, while 
the downstream soil sample had the lowest arsenic concentration of 2.3 mg/kg. 
Chromium was below the background concentration 76.7 mg/kg in samples from this 
area. Total lead concentrations were greater than the SSL of 400 mg/kg in process 
residual samples from three borings obtained from this area at concentrations of 410 
mglkg, 600 mg/kg, and 540 mg/kg. SPLP analyses indicate that lead is leachable from 
the process residuals area at levels exceeding the action level for lead in groundwater. 
Fluoride in process residuals concentrations ranged from 400 to 900 mglkg. These 
fluoride concentrations are less than those detected in the Southwestern Process 
Residuals area, however the levels detected are significantly higher than the SSL of 5.4 
mglkg. SPLP analysis of fluoride indicates that fluoride may leach to groundwater from 
process residuals in this area. 2,4-DNT and 2,6-DNT are COPCs observed in the 
process residuals area at a concentration greater than the SSL of 0.0002 mglkg 

Northeastern Process Residuals and Adjoining Area 

The thickness of process residuals in this area is generally less than 1 foot. There is no 
identifiable drainage ditch or stream through this limited area of process residuals. 
In the process residuals, chromium was below background concentrations, arsenic was 
greater than background concentrations in only one process residual sample and lead 
was present at concentrations greater than the SSL of 400 mg/kg. Fluoride ranged from 
14 to 110 mg/kg (above the SSL of 4.5 mg/kg) in the four samples collected in this area. 
In the adjoining area, additional sampling was conducted to specifically delineate the 
extent of lead, selenium and PCBs adjacent to the south end of the process residual 
area. Lead was detected at concentrations ranging from 29 to 1 ,400 mg/kg. In addition 
selenium concentrations ranged from 1.1 to 1.6 mg/kg and PCBs were detected at a 
concentration of 23 mg/kg. 
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Former Sulfuric Acid Plant and Raw Materials Process Areas 

The area of the Former Sulfuric Acid Plant and Raw Materials operations was 
investigated and arsenic, cadmium, lead and PCBs were determined to be COPCs in 
this sub-area. Samples were taken during the initial and supplemental Rls and none of 
the borings contained arsenic concentrations greater than the site-specific background 
of 12 mg/kg, thus the extent of arsenic above background is limited to surface soils at 
only two locations within this sub area. Samples were also analyzed for cadmium. Only 
one boring exhibited cadmium concentrations above background; therefore, the extent 
above background within the former sulfuric acid and Raw Process Materials area is 
limited. Lead was analyzed for and compared to the SSL of 400 mglkg. Results from 
samples collected at borings showed concentrations of 600 and 590 mg/kg indicating 
that the extent of lead above the soil SSL in this sub-area Is limited to a small area of 
surface soils. One soil boring ( 4.4 mg/kg) identified concentrations of PCBs above the 
SSL of 1 mg/kg during the Initial Rl. Supplemental borings indicate that PCB 
concentrations greater than the SSLs in this sub-area is limited. 2,4-DNT was a COPC 
observed at only one location in this area of the site at a concentration (0.49 mg/kg) 
greater than the SSL of 0.0002 mg/kg. 

Remedial Action Area #3 (RAA#3) 

RAA#3 represents an area where soils from a group of five former impoundments were 
removed. Confirmation samples were collected within the footprint of the excavation, 
and Rl samples were collected adjacent to but outside of the footprint to the east. 
Analysis of soil samples indicated the isolated presence of lead and PCB 
concentrations greater than SSLs in remaining soils. Lead is present above SSLs in one 
surface soil sample outside of the excavation footprint. PCB concentrations were 
greater than the SSL of 1 mg/kg at three isolated sampling points within the excavation 
footprint at concentrations of 15.7 mg/kg, 1.29 mg/kg, and 1.26 mg/kg. 2,4-DNT was 
observed at only two locations in this area of the site at concentrations greater than the 
SSL of 0.0002 mglkg. 2.4-DNT was detected at concentrations of 0.051 mg/kg and 0.16 
mg/kg. 

Area North of Manufacturing Building 

Two COPCs (arsenic and PAHs) were identified in the area north of the Manufacturing 
Building during the Initial Rl and examined further in the Supplemental Rt Arsenic 
concentrations were detected above the background concentration of 12 mg/kg during 
the initial Rl in soil in this area. Supplemental samples exhibited concentrations 
exceeding background for arsenic. The extent of arsenic above background was limited 
to the area of rail access to the former building and has been bounded by the wall of the 
building and the embankment to the north. This is the only contiguous area of arsenic 
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concentrations above background on the Site, and may be related to railroad ballast or 
wood preservatives in the rail ties. PAHs were also detected in soil on the north side of 
the Former Manufacturing Building during the Initial Rl and were further analyzed during 
the Supplemental Rl. PAHs are not related to the production offertmzer. PAHs may be 
related to creosotes that were contained within the wooden railroad ties found along the 
access to the building. 

Former Office Area 

COPCs were not detected above SSLs in this area of the Site. 

Test Pits 

Test Pits were advanced in the area east of the former potash storage area. Samples 
from the test pits were analyzed for arsenic and lead and observed concentrations were 
below background levels for both COPCs. 

Other Areas 

Other areas were investigated during the Sl, ESI, and removal action phases. These 
include areas on the south side of the Former Building and outlier areas of the Site. 
No COPCs were identified in these other areas. 

5.5 Nature and Extent of Groundwater Contamination 

Groundwater at the Site is monitored via a network of monitoring wells (Figure 15). Six 
of these locations consist of vertical well nests installed to monitor the extent of COPCs 
with depth. Analysis of groundwater flow characteristics indicated that groundwater from 
the site flows towards Fairforest Creek where it discharges. The Supplemental Rl 
included a well located on the opposite side of Fairforest Creek from the Site, to assess 
the potential for groundwater flow beneath the Creek. In addition to groundwater 
sampling, Rl investigations included extensive sediment pore water sampling along the 
site side of Fairforest Creek (see locations on Figure 16). Sediment pore water resuHs 
were used to confirm and calibrate the geometry of groundwater distribution for the 
specific COPCs. Results of these investigations confirm that groundwater flow from the 
Site discharges at Fairforest Creek. 
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COPCs in groundwater include the following metals that exceeded federal and state 
maximum contaminant levels (MCLs) in groundwater during Supplemental Rl sampling 
in 2006: 

• Arsenic 
• Beryllium 
·Cadmium 
• Lead 
• Selenium 
·Thallium 

Results of analyses for VOCs performed in 2006 indicated that tetrachloroethane was 
below its MCLs, however, the following compounds were carried forward as COPCs in 
groundwater: 

·Benzene 
• Vinyl chloride 

Wet chemistry and other analytes carried through as COPCs Included the following: 

• Fluoride 
• Nitrate (as nitrogen) 
• Gross Beta 

The presence of a number of the above-listed COPCs is consistent with former fertilizer 
production operations. The distribution within groundwater for the majority of these 
COPCs correlates with either specific soil/process residual source areas, or with low pH 
observations related to operational source areas. Vinyl chloride concentrations; 
however are an exception, and likely indicate an upgradient source at the Arkwright 
Dump Site. To support the conclusion regarding the effects of pH on the plume 
geometry, Figure 17, an isoconcentration map of pH has been prepared. 

Distribution of pH 

Figure 17 illustrates the distribution of pH observations in site groundwater. The map 
clearly indicates that two separate source areas characterized by a pH <4 are present. 
One pH plume is derived from the area near the mass core of process residuals in the 
vicinity of MW-04 while the other appears to be emanating from the Former Sulfuric 
Acid Plant and Raw Materials Processing Areas. A minor plume (pH <5) is indicated to 
be discharging from the vicinity of MW-14. There is a strong correlation between the pH 
distribution and the geometry of the COPC distributions. 

34 



IMC SUPERFUND SITE RECORD OF DECISION 

N 

t~ ~ PW.t1J 

~Ut PW,ftf 

~ fiiW.nt 

•. J,/,.t1J .. 

- .J.,..,.ru : -·!! 1/ / 
'~.. ~·~ y 

.. I 
... teil " I 

. .,... ' 
.... 1.-

•-111 .. .:li_JG"_ I 

.... - ---.....~...:.~ 

• - -- •Feel 0 250 500 

Figure 17 

35 

LEGENO 

A 8edlmenl Pore Water 

• Monitoring Well 

MW·14 Shallow Well Noolber 

MW·11A OettpWeiiNumber 

NO Not detected. 

NOT1!S 

Property Boundary 

Slnlam 
Intermittent Stream 

March 2008 Water Table 
Conllgurallon 

Extent of pH < 5 standan:l 
Unllll 

Contour lnle!Val· pH 5.0 S.U. 

ContourExtenl· pH 4.0 S.U. 

~CONCI!:Im\A110NS REI'OII1£D INAPM.IOOII 
EliCS'TFOII-·1tNI.-·t4.N40-·IS 
wtaiWI!Ili!SMII'lB)Ifl SEI'TDIIEII211011. 

POIIE WAlUI A1W. YI1CAL I'IESUI.lll FOil 
PINE l'fWMDEOINlHE INSI!TTAillES. 

FOAioii!RIUC FEmltJZEA am; 
SI'AIITNeliiO, SOIIll! CMOUHA 

pH I.EVI!IJIIN IIIICliNDWATeA -



IMC SUPERFUND SITE RECORD OF DECISION 

Inasmuch as most metallic COPCs found in the groundwater are not significant 
constituents in the manufacture of fertilizer, it is likely that acid water derived from 
hydraulically placed process residuals and from loss of acid process water in the 
Sulfuric Acid Plant and Raw Materials Process area have leached these COPes from 
the native soil and saprolite units beneath the Site. While the original source of most of 
these COPCs Is natural, the process of their leaching is the result of fertilizer production 
activities, an anthropogenic cause. 

Figure 18 presents the distribution of arsenic concentrations in the groundwater. Two 
limited plumes of arsenic greater than the MCL of 0.01 mgll are present, one plume in 
the vicinity of monitoring well MW-04 and the other plume in the vicinity of MW-07. 
Arsenic is not a significant constituent in fertilizer production. While arsenic is a COPC 
in soils, these groundwater observations are not coincident with elevated concentrations 
detected in soils, rather they appear to be related to low pH groundwater. Thus the 
source of arsenic is likely associated with acid leaching of natural formation minerals. 

Figure 19 illustrates the distribution of beryllium in groundwater. Beryllium was not 
identified as a COPC in site soils for either risk-based or migration to groundwater 
considerations. The plume of beryllium exceeding the MCL of 0.004 mg/L appears to 
originate in the Former Sulfuric Acid Plant and Raw Materials Processing Areas. 
However, beryllium is not a significant constituent in fertilizer production and its 
presence in the groundwater appears to be related to low pH and subsequent 
dissolution from natural geologic formations. 

The distribution of cadmium in groundwater is presented in Figure 20. While 
cadmium is a COPC in site soils, the geometry of the cadmium plume in excess of the 
MCL of 0.005 mg/L also appears related to low pH levels in the Former Sulfuric Acid 
Plant and Raw Materials Processing Areas. A minor contribution also appears to be 
coming from the core of the process residuals near MW-04, where pH values are also 
low. The source in groundwater is likely attributable to natural formation materials. 

Two limited plumes of lead exceeding the EPA action level for lead in groundwater 
of 0.015 mg/L are present. One plume is limited to a small zone near Fairforest Creek 
and may be related to the Former Sulfuric Acid Plant and Raw Materials Process Areas. 
The other plume appears limited to the immediate area of MW-04 in the core of the 
process residuals. 

Fluoride is a COPC in site soils and can be a significant component from the phosphate 
ore used as a raw material in the fertilizer manufacturing process. The sources of the 
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fluoride in groundwater, as shown on Figure 21, are concentrated in two areas; (1} a 
plume greater than 200 mg/L has origin from the Former Sulfuric Acid Plant and Raw 
Materials Process Areas, and (2) a plume greater than 500 mg/L which has origin from 
the core of the wastewater/process residuals areas. Both of the plumes correlate highly 
with the observations of low pH in groundwater. 

Nitrate Is a significant component from the fertilizer manufacturing process. The source 
of the nitrate plume in groundwater, as shown on Figure 22, appears to be primarily 
from the Former Sulfuric Acid Plant and Raw Materials Process Areas with an additional 
contribution from the Process Residuals areas. A minor plume is also Indicated in the 
area of monitoring well MW-14. The geometry of the nitrate distribution in groundwater 
correlates well with the low pH observations associated with former manufacturing 
operations. 

Sulfate is also a significant component from the fertilizer manufacturing process. The 
sulfate plume closely mimics the pH plume. The plume exhibits two core areas, each 
with sulfate concentrations greater than 2,000 mg/L. Figure 23 presents the distribution 
and concentrations observed in the monitoring wells. These core areas originate from 
the Former Sulfuric Acid Plant and Raw Materials Process Areas and the Southwestern 
Process Residual areas. A minor plume is also indicated in the area of monitoring well 
MW-14 on the north side of the former building. 

Gross beta levels were measured in groundwater. The area of Gross beta that exceeds 
the Safe Drinking Water Act (SDWA) comparison criterion of 50 pico curies per liter 
(pCI/L) is contained within the low pH plume area. A limited detection of benzene 
greater than its MCL of 0.005 mg/L was observed at monitoring well MW-Q5. The 
presence of benzene in this area may be related to operations maintenance, as 
benzene is not a constituent in mineral fertilizer. Vinyl chloride was detected at 
monitoring well MW-02R in excess of the MCL of 0.002 mg/L. The source of the plume 
of vinyl chloride is indicated to be the Arkwright Dump Site which borders the Site to the 
south. 

Although 2,4-DNT and 2,6-DNT were retained as COPCs for groundwater, there are no 
MCLs for comparison of the concentrations observed in the groundwater. Distribution 
of 2,4-DNT In groundwater is presented on Figures 24. Concentrations of 2,4-DNT 
ranged from 0.19 mg/L in samples collected from well MW-9 to 8.3 mg/L in samples 
collected from well MW-4. The highest concentrations of 2,4-DNT and 2,6-DNT have 
been observed in samples collected from monitoring well MW-4 located within the core 
of the southwestern process residual body. These results, along with analytical results 
for soil samples collected at the Site, indicate that the process residuals are the source 
of 2,4-DNT and 2,6-DNT found in groundwater at the Site and not the small explosives 
bunker located 500 feet northeast and semi-downgradient of MW-4. 
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5.6 Nature and Extent of Surface Water Contamination 

Discussion of surface water quality is divided into two separate areas; ( 1} the surface 
waters of Fairforest Creek, and (2) the Southern Stream that runs along the boundary of 
the site adjacent to the Arkwright Dump Site. COPCs for each area are different. 
Surface water sampling locations are shown on Figure 25. 

Fairforest Creek 

Background values for Fairforest Creek are those surface water concentrations 
detected at upstream sampling points SW-01 and SW-02. Manganese was the only 
COPC for Fairforest Creek surface water. Manganese does not have a surface water 
quality criterion. Most surface water samples were above the background level of 
0.058 mg/L, ranging from 0.058 mg/L at SW- 04 to 0.87 mgll at SW-06. Because lead 
exceeded SC DHEC Surface Water Criterion at each surface water sampling location, 
including background locations, lead was included in this evaluation. There was no 
identifiable trend detected. Surface water results indicate the absence of a significant 
impact to water quality from discharge of site ground waters to Fairforest Creek. 

Southern Stream 

The upstream background sampling location is ESI-IM-12-SW. Each of the downstream 
sample locations are near the northern edge of the Arkwright Dump. The results for 
COPCs determined for surface waters in this stream were compared to background 
levels. COPCs for this stream are manganese, iron and bis(2-ethylhexyl)phthalate. 
Manganese In samples downstream of the background sample ranged from 0.11 to 
0.14 mg/L exceeding the background level of 0.064 mgll. Iron in samples downstream 
of the background sample ranged from 0.6 to 1.1 mgll exceeding the background level 
of 0.064 mg/L. There is no surface water criterion for iron. One detection of bis(2-
ethylhexyl)phthalate was made downstream of the non-detect background sample. ESI
IM-13-SW exhibited a concentration of 0.017 mg/L. This location is near the northern 
edge of the Arkwright Dump. Inasmuch as the southern stream receives the vast 
majority of its flow from run-off from the Arkwright Dump, elevated concentrations of 
COPCs are likely attributable to that source. 

5.7 Nature and Extent of Sediment Contamination 

Fairforest Creek Sediment 

Sediment samples were obtained at locations coincident with surface water samples. 
Results were compared to background concentrations. Results for COPCs in the Creek 
sediments were compared to background at SD-01 and SD-02. Concentrations for 
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arsenic ranged from 0.67 to 1.8 mg/kg at downstream sampling locations. The upstream 
background level of arsenic in Fairforest Creek sediment is 0.83 mglkg. The highest 
concentration was detected in sediment just downstream of the confluence of the 
northern intermittent stream with Fairforest Creek at SD-1 0. Downstream concentrations 
for lead ranged from 4.4 to 13 mg/kg compared to the background of 4.0 mg/kg. 
Downstream concentrations of manganese ranged from 38 to 62 mg/kg 
bracketing the background concentration of 49 mg/kg in stream sediments. 
Nitrates were detected in only two downstream sediment samples (SD-07 and 
SD-1 0) at concentrations of 4.5 and 2.1 mglkg, respectively, and as compared to 
a background concentration of <5.4 mg/kg. 

Southern Stream Sediments 

Sediment samples were obtained in the southern stream and the results were 
compared to upstream background concentrations. Benzo(a)pyrene was retained as the 
COPC in sediments in this stream; concentrations were highest in the background 
sample at 0.25 mg/kg. 

5.8 Non-Time Critical Removal Action (NTCRA) 

On September 30, 2009, a NTCRA memo was issued for the Site. The application of a 
NTCRA to specifically address contaminated soil and process residuals at the site in 
lieu of a remedial action (RA) to address affected media at the Site had the potential to 
reduce the duration and administrative costs of the response action. EPA determined 
that the NTCRA would be protective of human health and the environment and would 
be consistent with any future RA. The NTCRA did not address groundwater, surface 
water, or sediment at the Site. A Proposed Action Fact Sheet was issued In May 2009 
and was the subject of two public meetings held in Spartanburg, SC on June 11, 2009 
and July 23, 2009. Soil cleanup levels were developed for the NTCRA. These levels 
and the basis for them are presented in Table 1 below. 

a e - 01 eanup eves T bl 1 NTCRA S 'I Cl L 

CONSTITUENT CLEANUP LEVEL BASIS FOR CLEANUP LEVEL 
(ma/ka) 

2,4-DNT 0.48 Contract Required Quantitation Limit (CRQL) 

2,6-DNT 0.48 CRQL 

PCBs 5.9 Background concentration 

Arsenic 12 Hazard Index (HI) =1 

Lead 500 OSWER Directive 9355.4-12 for industrial use 

Fluoride 260 Background concentration 

47 



IMC SUPERFUND SITE RECORD OF DECISION 

NTCRA activities were initiated in June 2010 and were completed in April 2011. The 
activities performed as part of the NTCRA reduced available exposure/migration 
pathways and reduced concentrations of Site COPCs. The NTCRA activities addressed 
three process residual areas, three small areas of material consistent with process 
residuals, and four affected soil areas. These 10 areas are shown on Figure 26 and 
include the following: 

• Three process residual areas referred to as the Southwest Process Residual 
(SWPR), Southeast Process Residual (SEPR), and Northeast Process Residual 
{NEPR) areas located south and east of the former manufacturing building area. 
Each of these areas was covered with clean overburden. 

• One area of material consistent with process residuals was present southeast of the 
three process residual areas referenced above in an area referred to as the 
"Geophysical Anomaly." Two additional areas were located near the southeast 
comer of the fence area surrounding the former manufacturing building area. 

• Four areas of soil were identified as having arsenic or polychlorinated biphenyl 
(PCB) concentrations greater than the cleanup levels. These areas are identified as 
affected soil areas AS-A through AS-D. 

Additionally, the following materials were also addressed as part of the NTCRA 
activities (Figure 27): 

• The miscellaneous materials (construction debris) located in a small area south of 
the NEPR area. 

• A small below-ground explosives bunker that was located near the eastern end of 
the facility. 

• Remnants of a steel tank which appeared to be a former process vessel. 

• Treated timbers and debris that were previously disposed of on the ridge northeast 
of the Former Sulfuric Acid Plant. 

The NTCRA activities included excavation of process residuals, materials consistent 
with process residuals, affected soil, and miscellaneous materials; confirmation testing 
of underlying soils; transportation of excavated Impacted materials for disposal at the 
Republic Landfill in Union County, SC; and site restoration. 
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The initial extent of the excavations was based on analytical and soil boring data 
generated during the Rl. In areas where process residuals and material consistent with 
process residuals were being removed, the excavations once initiated were continued 
until the visual extent of materials were removed. After initial excavations were 
complete, confirmation soils samples were collected from the bottom and side walls of 
each excavation to determine if cleanup levels had been met (Figure 28). 

The total volume of clean overburden and process residuals/affected soil removed from 
each area is summarized in Table 2 below: 

: OVERBURDEN PROCESS RESIDUAUAFFECTED-
EXCAVATION AREA REMOVAL QUANTITIES SOIL REMOVAL QUANTITIES 

(cubic vards) lcubic vards} 
AS-A 0 275 -,...-----
AS·B 0 60 

AS·C 0 115 

AS·D 0 1,285 

Anomaly Area I 0 1,000 

SEPR ' 1,450 14,300 

SWPR 5,100 3,375 

NEPR 475 1,300 

Total 7,025 21,710 

A small below-ground explosives bunker was located near the eastern end of the 
facility. An explosives expert opened and inspected the bunker. The bunker was found 
to be empty with no residue or miscellaneous explosive components. It was determined 
that the bunker was safe for demolition. The explosives bunker was removed and 
demolished on June 22, 201 0. 

As part of the NTCRA activities, miscellaneous materials were removed from the site for 
disposal. These materials consisted of the following: remnants of a steel tank, possibly 
a former process vessel, that was located near the Former Sulfuric Acid Plant; timbers 
previously used to support a rail track to the former facility that were located on the 
ridge to the northeast of the Former Sulfuric Acid Plant; and construction debris located 
between the NEPR and SWPR areas. 

Excavated process residuals and affected soil (27 ,272.18 tons (1 ,243 truckloads)),and 
miscellaneous materials/construction debris (2,632.54 tons (130 truckloads)) were 
transported by truck to the Republic Landfill in Union County, SC for disposal. 
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Following excavation of the process residuals from the Process Residuals areas, a pH 
neutralizing/buffering agent was placed in the bottom of the excavations prior to site 
restoration activities. Crushed limestone with aggregate diameters ranging from 1 to 2 
inches was selected for use as the pH neutralization/ buffering agent. A 6-inch thick layer 
of crushed limestone was placed in the bottom of the excavations created by the removal 
of process residuals. Approximately 2,875 tons of limestone was placed as part of the 
NTCRA restoration activities. 

5.8 Post-NTCRA Groundwater Monitoring 

A groundwater monitoring program was instituted after the NTCRA. A baseline monitoring 
event was conducted In June 2010 prior to the removal. The removal action was 
completed in February 2011 and the initial post-removal monitoring event was conducted 
in May 2011. Five monitoring events were conducted between May 2011 and May 2013. 

As illustrated previously, with the exception of nitrate at MW-14, the specific areas of 
groundwater contaminants were generally within the Process Residuals Area and the 
Northeast Area where pH was less than 5.0 s.u. The constituent with the most extensive 
groundwater area was fluoride. Prior to the NTCRA, there appeared to be two areas on 
the site that acted as sources of low pH to groundwater; the former Process Residuals 
and the Former Sulfuric Acid Plant areas. 

Post-NTCRA groundwater monitoring results (Table 3) reflect notable improvements in 
groundwater quality in the Process Residuals Area. Concentrations for most COCs 
declined compared to pre-NTCRA concentrations while pH values increased. Prior to the 
NTCRA, arsenic, cadmium, lead, and nitrate concentrations in groundwater In the vicinity 
of the Process Residuals Area were greater than their respective MCLs. Concentrations in 
groundwater in this area are now below the MCLs. While beryllium and fluoride 
concentrations in groundwater at the Process Residuals Area remain above MCLs, both 
constituents exhibit decreases in concentration since completion of the NTCRA. 

Post-NTCRA groundwater monitoring results demonstrate that the NTCRA activities, 
which included removal of process residuals and affected soil, and addition of limestone to 
the bottom of the resulting excavations prior to backfilling, has resulted in a positive 
impact on groundwater quality at the Process Residual Area. No further source removal 
action is planned for this area; performance groundwater monitoring will continue. 

Groundwater in the Northeast Area of the Site continues to have a number of COCs 
detected at concentrations greater than MCLs/action levels and relatively low pH 
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CONSTITUENT 
. ::; 

Table 3 
Groundwater Trends (PPB) 

PROCESS RESIDUAl AREA 
Rl POST-NTCRA~ 

(2004) :(11/2012)• 
Groundwater Cone. > MCUAction Level 

Arsenic 46 NO 
Beryllium 37 24.2 
Cadmium 13 0.47 
Fluoride 610,000 74,000 
Lead 180 4.8 
Nitrate 48,000 4,800 
Selenium 51 NO 
Thallium 3 NO 
Risk Assessment Groundwater COC (Risk > 10·6 or HI >1.0) 
Aluminum 330,000 55,900 
Cobalt 480 71.4 
Manganese 30,000 6,730 
Nickel 230 134 
Vanadium 280 64.4 
Zinc 2,700 512 
2,4-0NT 8,300 1,310 
2,6-DNT 170 NO 

- --·--
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3.9 6.2 
76 92.8 

31 17.6 
200,000 211,000 

120 47.2 
98,000 142,000 
110 NO 
5.6 NO 

350,000 252,000 
81 71.9 
24,000 17,300 

37 342 

57 142 
2,600 2,190 
120 79.2 
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values. While some constituent concentrations have fluctuated up and down slightly, 
overall concentrations have remained relatively stable since completion of the Focused 
Removal Action completed in 2002 and the NTCRA completed in 2011. One exception 
is nitrate which has exhibited recent increasing trends in downgradient monitoring wells 
MW-7 and MW-8. 

In October 2013, an evaluation was conducted to determine the source of the low pH in 
the Northeast Area groundwater. The evaluation included collecting subsurface soil 
samples, analyzing for soil pH, and conducting bench scale tests for in situ 
neutralization of the acid. Soil samples were collected from 33 soil borings (Figure 29). 
Continuous soil samples were collected from ground surface to either tool refusal or the 
water table. Prior to this sampling event, it was anticipated that low pH values would be 
found in soils in the immediate vicinity of the Former Sulfuric Acid Plant operational area 
with the lowest pH values found in the shallow soils (less than eight feet in depth). The 
pH values in affected areas actually tended to decrease with depth with the lowest 
values found greater than 10 feet bls with low pH soils generally extending vertically to 
the groundwater table. Borings with low-pH soils (less than 3.5 s.u.) were typically found 
in the eastern portions of the Former Sulfuric Acid Plant area. The areal extent of low
pH soil, is about 1.3 acres, and the soils with low pH values are typically found at 
approximately 10 to 25 feet bls. 

Bench scale tests were conducted to evaluate options for neutralizing the soil pH and 
groundwater pH. Bench tests for soil included elutriation with deionized water and 
neutralization with three chemical solutions: magnesium oxide, 1 M sodium bicarbonate, 
and 0.5 M sodium bicarbonate-disodium lactate. The results indicated that the soil 
required approximately 10 mmoles of sodium carbonate per kilogram (wet weight) of 
soil to raise the pH above 6 s.u. or a 0.1 percent dose, based on weight. Bench scale 
tests (titrations) for direct groundwater neutralization were conducted using sodium 
hydroxide and sodium carbonate. The results indicated that large amounts of gelatinous 
solids were generated that can be expected to clog soil pores if in situ groundwater 
treatment were conducted at the site. Additives such as citrate can prevent the 
formation of solids, but the effect is eventually reversed. 

5.9 CONCEPTUAL SITE MODEL 

The Site conceptual model is illustrated in Figure 30. The figure depicts sources, 
exposure pathways, and exposure points as determined during the Rl. The figure also 
indicates which exposure pathways had risk/hazard levels exceeding EPA's acceptable 
range. 

55 



z 
0 
iii 
(j 
w 
Q 
LL. 
0 
c a:: 
0 
0 w a:: 

w 
l-
Ui 
Q 
z 
:::» 
LL. a:: w 
Q. 
:::» 
U) 

0 
;! 



IMC SUPERFUND SITE 

_...,._ 
' ....... rn ----1 1·~=~1 

.. 
-~-· 

-"""' ttttrt•Otntd 

~A'11UA~c-.:Jut1An• 

~mfPr'O(US~ttllil .. .An• 

N.onf'lttsl PtOOUI Rt•4uai!At1 a 

.... "" ..... 

~•n.rtt~oftbtrornrr,..~~t 
II•Mittrtlil'>fMICt WMIProttta'IJAn• 

D _ .... _II•U!IN,&UJil•IH• .... -MCI:I 

RECORD OF DECISION 

IHOINIIrV' laun:ft - b10un1111tae r.,.....,.. 

---C::l .r;;;;~ -~~~ .. :J 

~.f ...... ., .. , 1 .......... --1 
.J -·-.. /, -, v-.cr 

--~WOO.-;] 

{:=~='1-· --.[~~;;;] 

·--i;t..i~W.Wtil 

~-~--, I 
~-=:~I 

~-=- I ' 

---------1 ~~ 
~~ t ,~., 

t- NOIUW:mHJm __ 

i 
--1~~] 

{ 
J ...... "''=l llf'dlitl'l1 ... tboft-

1 tl.llhi:•W•u/ltdtlUint r 
i;~~-~~-~~-, 

~ ------1 ......... _., 
- -.. 
i--·~ 

·----------------------------------------

Figure 30 - Site Conceptual Model 

57 



IMC SUPERFUND SITE RECORD OF DECISION 

6.0 CURRENT AND POTENTIAL LAND AND RESOURCE USES 

The IMC Site is presently unoccupied and no intact buildings remain on site. Remnants 
of production structures remain; sections of concrete walls and floors, and railroad ties. 
The remainder of the Site is heavily vegetated with trees and other natural vegetation. 
Industrial properties in the vicinity include a Mt. Vernon Mills facility to the northwest, an 
active Rhodia Chemical Company facility to the southwest, and the Inactive Arkwright 
Mills property to the northwest {Figure 2). The land uses in the vicinity of the Site 
include industrial, residential, and undeveloped properties. 

Public water is available in the area. Spartanburg Water System uses surface water 
from three lakes within Spartanburg County: Lake William C. Bowen, Municipal 
Reservoir #1, and Lake Taylor H. Blalock. All South Carolina groundwater is classified 
as GB as defined in R61-58, State Primary Drinking Water Regulations. 

The site owner, in partnership with the local group, ReGenesis is exploring reuse 
options that will benefit the community and will be compatible with the remediation and 
operation and maintenance of the Site. 

7.0 SUMMARY OF SITE RISKS 

This section of the ROD provides a summary of the IMC Site's human health and 
environmental risks. A Baseline Human Health Risk Assessment (HHRA) for the Site 
was completed in April 2007 and updated in July 2014. The HHRA estimates the 
human health risks that the IMC Site could pose if no actions were taken. It is one of 
the factors EPA considers in deciding whether to take actions at a site. The risk 
assessment also identifies the contaminants and exposure pathways that need to be 
addressed by the remedial action. A Screening level Ecological Risk Assessment for 
the IMC Site was completed in April 2007. 

7.1 Summary of Human Health Risk Assessment 

The HHRA involves the following four steps: 1) data evaluation, to identify site-related 
contaminants of concern (COCs); 2) exposure assessment, to determine potential 
exposure pathways and quantify the magnitude of potential exposure; 3) toxicity 
assessment, to determine types of effects associated with exposures; and 4) risk 
characterization, to quantify cancer risks and non-cancer health hazards associated 
with specific exposures at the Site. The complete HHRA can be found in the Rl which is 
included in the Administrative Record. 
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7 .1.1 Identification of Contaminants of Concern 

COPCs are those constituents, identified through a conservative toxicity screening 
process, which are most likely to contribute to an unacceptable human health and 
ecological risk, if any exists. The selection of site-specific human health COPCs was 
conducted consistent with Supplemental Guidance to Risk Assessment Guidance for 
Superfund (RAGS): Region 4 Bulletins, Human Heafth Risk Assessment (US EPA, 
200Gb). The Identification of site-specific ecological COPCs was performed and 
documented in the Screening Level Ecological Risk Assessment and approved in the 
Refinement of Ecological COPCs submittal. 

The following COPCs were identified for the IMC Site: 

• Surface Soli- 2,4-DNT, Acetophenone, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, lndeno(1,2,3-cd)pyrene, 
Dieldrin, Heptachlor epoxide, Dioxin/furans, PCBs, Aluminum, Antimony, Arsenic, 
Cadmium, Cyanide, Fluoride, Iron, Lead, Mercury, Nitrate-N, Thallium, and 
Vanadium. 

• Subsurface Soli - Benzo{a)anthracene, Benzo(a)pyrene, 
Dibenzo(a,h)anthracene, 2,4-DNT, Aldrin, Dieldrin, Dioxin/furans, PCBs, 
Aluminum, Arsenic, Fluoride, lead, Nitrate-N, and Vanadium. 

• Sediment- Acetophenone, Benzo{a)pyrene, Arsenic, Iron, lead, Manganese, 
Nitrate-N, and Vanadium. 

• Surface Water- bls{2-Ethylhexyl)phthalate, Iron, and Manganese. 

• Groundwater- alpha-BHC, Aluminum, beta-BHC, Arsenic, Benzene, Beryllium, 
bis(2-Ethylhexyl)phthalate, Cadmium, Chloroform, Chromium, Cyanide, Cobalt, 
1 ,3-Dinitrobenzene, 2,4-DNT, Copper, 2,6-DNT, 2-Methylnaphthalene, Fluoride, 
Naphthalene, Iron, 2-Nitrotoluene, lead, 4-Nitrotoluene, Manganese, Nickel, 
Tetrachloroethane, 2,4,6-Trinitrotoluene, Nitrate-N, Vinyl Chloride, Selenium, 
Xylenes, Thallium, Vanadium, and Zinc. 

7.1.2 Exposure Assessment 

The objective of the exposure assessment is to estimate the type and magnitude of 
potential exposures to COPCs in environmental media associated with the site. The 
exposure assessment for the Site follows the guidance in RAGS (EPA, 1989) and 
addresses the following elements: 
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• Characterization of the exposure setting 
• Identification of migration and exposure pathways 
• Quantification of exposure 

Characterization of Exposure Setting 

As a component of characterizing the exposure setting for the Site, potential human 
receptors and their expected types of exposure to the COPCs present at the Site were 
identified for current and hypothetical future land use scenarios. These potential human 
receptors represent those segments of the population most likely to come into contact 
with the COPCs present in environmental media at the Site. 

Given the location of the Site, human populations that may potentially be exposed to 
COPCs under the current land use scenario are limited to construction workers. Fencing 
and accessibility limitations limit trespasser exposure to surface soil, sediment, and 
surface water in the area. However, to maintain conservative evaluations in this 
baseline human health risk assessment, a trespasser scenario is evaluated for the Site 
under current land use conditions. 

Under a hypothetical future land use scenario, which could involve industrial or 
commercial development of the Site, potential exposure to COPCs is limited to industrial 
worker exposure to surface soils and commercial worker exposure to surface soils and 
surface water in Fairforest Creek. 

Shallow groundwater in the vicinity of the Site is not currently used, and is not 
reasonably expected to be used, as a potable water source. Therefore, potential 
groundwater ingestion pathways are considered incomplete for all receptors under 
consideration for current land uses, and were not quantitatively evaluated in the risk 
assessment for those receptors. 

The baseline risk assessment includes an evaluation of residential exposures under a 
hypothetical future land use scenario. The hypothetical residential scenario assumes 
incidental exposure to soils and surface water and ingestion exposure to groundwater 
through installation and use of a potable water supply well into the water table aquifer 
below the site rather than utilizing the available city water supply. 

Identification of Migration and Exposure Pathways 

The conceptual site model (Figure 30) reflects historical releases from manufacturing 
process areas and wastewater ponds, the COPCs for each affected environmental 
medium, and the migration and transport potential of this constituent to potential 
receptors. An exposure pathway is the means by which a constituent moves from a 
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source to a receptor. A completed exposure pathway has the following elements: 

• Constituent source 
• Mechanism for constituent release and environmental transport medium 
• Feasible route of potential exposure 

Completed exposure pathways are the means by which potentially exposed populations 
(receptors) come into contact with site-related COPCs. Site-specific physical and 
operational characteristics contribute to those segments of the human population that 
have realistic probabilities of exposure to the site. Access to the Site is controlled by 
security fencing limiting potential current human receptors to construction workers and 
illegal trespassers. Evaluation of hypothetical future exposure scenarios was expanded 
to include a wider scope of potential human receptors however unlikely. 

The completed exposure pathways evaluated under current land use scenarios for 
potential human receptors at the site are as follows: 

• Construction worker exposure to COPCs in surface and subsurface soil, 
drainage feature sediments, and surface water 

• Adolescent trespasser exposure to COPCs in surface soil, intermittent drainage 
sediment, and surface water 

The exposure pathways evaluated for the human receptor under hypothetical future 
land use scenarios at the site are as follows: 

• Industrial worker exposure to surface and subsurface soil 
• Commercial worker exposure to surface soil and surface water 
• Adult resident exposure to COPCs in surface soil, surface water, and 

groundwater 

The exposure routes associated with the potentially completed exposure pathways 
evaluated for the Site are as follows: 

Current Land Use 

Construction Worker 
• Incidental ingestion of surface soil, subsurface soil, sediment, and surface 

water 
• Dermal contact with surface soil, subsurface soil, sediment, and surface water 
• Particulate inhalation of surface soil and subsurface soil 
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Adolescent Trespasser 
• Incidental ingestion of surface soil, sediment, and surface water 
• Dermal contact with surface soil, sediment, and surface water 
• Particulate inhalation of surface soil 

Future Land Use 

Industrial Worker 
• Incidental ingestion of surface and subsurface soil 
• Dermal contact with surface and subsurface soil 
• Particulate inhalation of surface and subsurface soil 

Commercial Worker 
• Incidental ingestion of surface soil and surface water 
• Dermal contact with surface soil and surface water 
• Particulate inhalation of surface soil 

Resident 
• Incidental ingestion of surface soil and surface water 
• Dermal contact with surface soil and surface water 
• Particulate inhalation of surface soil 
• Ingestion of groundwater as a primary drinking water source 

The potential exposure to site-related COPCs for each receptor is represented by a 
chronic daily intake (CDI). The CDI for an individual receptor is estimated from the 
exposure point concentration of each COPC in each environmental medium. Consistent 
with Region 4 Supplemental Guidance (USEPA, 2000), the exposure point 
concentrations (Table 4) used for estimating CDis are the lesser of the maximum 
concentration for each COPC or the 95 percent upper confidence limit (95% UCL) of the 
mean concentration. 

7.1.3 Toxicity Assessment 

The toxicity assessment identifies the potential effects that are generally associated with 
exposure to a given chemical. EPA typically evaluates two types of toxic effects: 
carcinogenic effects and non-carcinogenic effects. To quantify carcinogenic effects, the 
EPA has derived slope factors (SFs) for those chemicals found to cause a dose-related, 
statistically significant increase in tumor incidence in an exposed population relative to 
the incidence of tumors observed in an unexposed population. These dose-related 
incidence rates are usually determined in a laboratory study. SFs are typically 
developed based on oral toxicity studies and are reported as risk per dose in units of 
inverse milligrams per kilogram body weight per day [(mg/kg-day)-1]. The SFs are used 
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'ENVIRONMENTAL 
MEDIA 

Surface Soil 

(mg/kg) 

RECORD OF DECISION 

}'a):)le 4;... ~osllie·P~j#tConc:entratio~ 

COPC 
·~ MAXIMuM oiSBllVED CCALCutATED 

;fuNoENTi:Anolli. ·•ua 
W'<····· 

Aluminum 53,000 26,186 

Antimony 4 2.5 

Arsenic 16 6 

Cadmium 3.5 1.35 

~nide 0.96 0.% 

Iron 76,000 37,749 

Lead 990 254 

Mercury 0.4 0.18 

Thallium 0.83 0.4 

Vanadium 180 85 

Fluoride 150 102 

Nitrate 5.3 3 

2,4-Dinitrotoluene NO ND 

Acetophenone ND NO 

Benzo(a)anthracene 2.3 0.47 

Benzo(a)pyrene 2.8 0.47 

Benzo(b)fluoranthene 2.8 0.55 

Dibenzo(a,h)anthracene 0.49 0.17 

Indeno(1 ,2,3-<:d)pyrene 1.2 0.59 

Dieldrin 0.061 0.013 

Heptachlor epaxide 0.0086 0.002 

Aroclor-1254 1.5 0.28 

Aroclor-1260 0.4 0.08 
Dioxins/Furans(WHO) 0.0002008 0.000049 
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I!.NVIRONMENTAL COPC MAXIMUM OBSERVED CALCULATED EXPOSURE POINT.,., 
MEDIA CONCENTRATION 95%UCL CONCENTRATION 

Subsurface Soil Aluminum 60,000 28,866 28,866 
(mg/kg) Arsenic 64 8.7 8.7 

Lead 780 133 133 
I 

Vanadium 230 90 90 
Fluoride 2,700 393 393 
Nitrate 59 22 22 

~ 

Benzo( a)pyrene 1 0.10 0.10 
Benzo(a )anthracene 4 0.13 0.13 
Dibenzo(a,h)anthracene 0.245 0.23 0.23 

Aldrin 0.45 0.017 0.017 
Dieldrin 0.32 0.028 0.028 
Aroclor-1254 12 0.44 0.44 
Aroclor-1260 3.7 0.22 0.22 
Dioxins/ Furans(WHO) 0.0001 0.0001 0.0001 

Groundwater Alpha-BHC 0.000056 0.000056 0.000056 
(mg/L) beta-BHC 0.000091 0.000038 0.000038 

Benzene 0.059 0.029 0.029 
Chlorform 0.00079 0.00058 0.00058 
2-Nitrotoluene 0.0023 0.0023 0.0023 
4-Nitrotoluene 0.0012 0.0012 0.0012 
2,4-Dinitrotoluene 1.73 0.403 0.403 

2,6-Dinitrotoluene 0.0516 0.00707 0.00707 
1,3-Dinitrobenzene 0.0017 0.0017 0.0017 
2,4,6-Trinitrotoluene 0.0023 0.0023 0.0023 
Naphthalene 0.0031 0.0031 0.0031 
2-Methylnaphthalene 0.0044 0.0044 0.0044 
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ENVIRONMENTAL COPC MAXIMUM OBSERVED I' ,·'CALCULATED 100'05YIU! POINT 11M 
MEDIA . cONCENTRATION 95%UCL CONCENTKATION. ., 

Groundwater (con't) Tetrachloroethene 0.0048 0.0028 0.0028 
(mg/L) Vinvl Chloride 0.0023 0.00077 0.00077 

Xylenes 0.064 0.017 0.017 
Aluminum 257 97.95 97.95 
Arsenic 0.0943 0.0046 0.0046 
Beryllium 0.0928 0.0263 0.0263 
Cadmium 0.0186 0.00979 0.00979 
Chromium 0.079 0.016 0.016 
Cobalt 0.741 0.35 0.35 
Copper 0.26 0.15 0.15 
C_yanide 0.013 0.013 0.013 
Fluoride 211 93.34 93.34 
Iron 58 40 40 
Lead 0.0472 0.0132 0.0132 
Manganese 18.2 8.952 8.952 I 

Nickel 1.51 0.398 0.398 
. 

Nitrate-N 142 63.9 63.9 
Selenium ND ND ND 
Thallium 0.0775 0.00341 0.00341 
Vanadium 0.142 0.0345 0.0345 
Zinc 2.19 0.85 0.85 

Notes: Exposure point concentrations updated to reflect conditions follo'Ning completion of the NTCRA. 
For groundwater. red values are updated; black values are for constituents that were not analyzed post-NTCRA. 
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to quantify the potential risk of cancer associated with a given exposure. To quantify 
non-carcinogenic effects, EPA has derived reference doses (RIDs) that represent a 
threshold of toxicity. RIDs are expressed in units of mg/kg-day and represent "an 
estimate {with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be without an 
appreciable risk of deleterious effects during a lifetime" {EPA, 1989). 

7 .1.4 Risk Characterization 

In the baseline risk characterization, the results of the toxicity and exposure 
assessments are summarized and integrated into quantitative and qualitative 
expressions of potential risk for carcinogenic compounds and into a HI for 
noncarcinogenic compounds. According to RAGS (USEPA, 1989), the risk 
characterization is complete only when the numerical expressions of potential risk are 
accompanied by explanatory text interpreting and qualifying the results. In addition, the 
baseline risk characterization presents RME and average/CTE to baseline site 
conditions in the absence of additional site controls or remediation. Tables 5 through 
18 provide a summary of the risk calculations based on RME and CTE. 

The HQ is a quantitative estimate of the potential hazard associated with individual 
noncarcinogenic compounds. The HQ is the ratio of the intake (COl) for each COPC to 
the RID for that constituent. HQs for individual COPCs are summed, where appropriate, 
to calculate the His for a pathway. If multiple pathways exist, appropriate pathway His 
are added together to calculate a site HI. A total site HI of less than 1 indicates that no 
significant hazard is likely, even for sensitive individuals. A HI of greater than 1 indicates 
that there may be a potential hazard at the Site. 

Potential risks for individual constituents are calculated by multiplying the intake {COl: 
mg/kg-day) by the SF (mg/kg-day)· 1 to give a unitless chemical-specific risk. Chemical
specific potential risks that are the result of the same exposure route are summed to 
give the pathway risk; if multiple pathways exist, appropriate pathway risks are summed 
resulting in the total carcinogenic risk for a specific receptor population. 

The EPA has established the range of 1 x 10-4 to 1 x 1 O.fi as target maximum limits for 
potential excess lifetime carcinogenic risks. A risk value of 1 x 10-4 indicates that for 
every 1 0,000 persons exposed to the site, an additional one person is estimated to 
potentially develop cancer in excess of the normal population. US EPA considers those 
exposure pathways with a potential cumulative risk in excess of 1 x 104 to represent an 
excessive risk to a receptor population (EPA, 1989; EPA, 1998). 
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Table 5 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker- Surface Soil 

,:::::~' ,;':!C'\ "' , ,,, T, ,T 

~:~~ri1~:~~~~t' :/~~~ 
'J.w:JJ!:;;,:' :;,, i/' ',!i 

' : 
~~~~:::n:4iiAiiiO"J~~~~~~,~ 

in. •;: ;[;; ~,;;~~ ,;;:( :;',;c:;.:·~.~ 
, ,.,...,!l!"'~••,wr,<'!t!!,~ '" ,,, n 

,:Ql.iOTJiNT: • ' 
Ingestion 

lnorganics 
Aluminum NC 0.085 NC 0.022 

Antimony NC 0.020 NC 0.005 

Arsenic 4.19E.()7 0.065 5.56E-08 0.017 

Cadmium NC 0.004 NC 0.001 

Cyanide NC 0.000 NC 0.000 

Iron NC NC NC NC 

Lead NC NC NC NC 
Mercury NC NC NC NC 
Thallium NC NC NC NC 
Vanadium NC 0.039 NC 0.010 

Fluoride NC 0.006 NC 0.001 

Nitrate NC 0.000 NC 0.000 

Organics 
2,4-0initrotoluene NC NC NC NC 

Acetophenone NC NC NC NC 
Benzo(a)anthracene 1.60E-08 NC 2.12E-09 NC 

Benzo(a)pyrene 1.60E-07 NC 2.12E-08 NC 

Benzo(b )fluoranthene 1.84E-08 NC 2.44E-09 NC 

Oibenzo(a,h)anthracene 5.83E-08 NC 7.73E-09 NC 

lndeno(1,2,3-cd)pyrene 1.97E-08 NC 2.61E-09 NC 

Pesticides/PCBs 
Dieldrin 9.52E-09 0.001 1.26E-09 0.000 

Heptachlor epoxide 7.05E-10 0.0004 9.36E-11 0.000 

Aroclor-1254 2.61E-08 0.046 3.47E-09 0.012 

Aroclor-1260 7.50E-09 NC 9.96E-10 NC 

Dioxins/Furans 
Dloxlns/Furans(WHO) 3.38E-07 NC 4.49E-08 NC 

Total Ingestion 1.07£-06 0.27 1.42E-07 0.07 
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Table 5 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker- Surface Soil 

RME ' 
~ '• CTI! 

' .. ·• 

' CAJtONOOI!NIC 
,'; C.Uc:lNooliNIC 

· HAZAJlD:QUOTIENT 'J'"' 

CONSTITUI!NT .. RISK RJSK '. 

Dermal 
lnorganics 
Aluminum NC 0.0003 NC 
Antimony NC 0.0006 NC 
Arsenic 1.73E-09 0.0003 1.27E-10 

!Cadmium NC 0.0007 NC 
Cyanide NC 0.0000 NC 
Iron NC NC NC 
lead NC NC NC 
Mercury NC NC NC 
Thallium NC NC NC 
Vanadium NC 0.0062 NC 
Fluoride NC 0.0003 NC 
Nitrate NC 0.0000 NC 

Organics 
2,4-Dinitrotolucne NC NC NC 
Acetophenone NC NC NC 
Benzo( a )anthracene 6.58E-10 NC 4.83E-11 
Benzo(a)pyrene 6.5BE-09 NC 4.83E-10 
Benzo(b )fluoranthene 7.56E-10 NC 5.55E-11 
Dibenzo(a,h)anthracenc 2.40E-09 NC 1.76E-10 
lndeno(1,2,3-cd )pyrcne 8.12E-10 NC 5.96E-11 

Pesticides/PCBs 
Dieldrin 3.92E-10 0.00003 2.88E-11 
Heptachlor epoxide 2.91 E-11 0.00002 2.13E-12 
Arodor-1254 l.OSE-09 0.0019 7.90E-11 
Arodor-1260 3.09E-10 NC 2.27E-11 

Dixons/Furans 
Dioxins/Furans(WHO) 1.39E-08 NC 1.02E-09 

Total Dermal 2.87E-08 0.010 2.11E-09 
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Table 5 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker- Surface Soil 

l':i'>ih;,~i;ii ' :·,:~ })rii' ···.>:::r,~'i:_i.;;:r•:::'''·'"'' ··:::1 ,iii ·: .. :;:;,:·Gnl~ti;;iltlii!:;;;:~n:t· .. >· · .. ;, 

,,. ' ' '' ,r;·,, • " '· . ;;!. ',;';i>'!'')',,;;r 
:~CAid~Noo&NiCf~ <;:::::r::::;;.:::::: .~· .~('') .. ".: ~:r.:,::;~~\?:1!'!1 ~ :~"CA.RGINocooc:r , ,lw:AJlo · ·' 

· , • "'"'' · HAZARD QUOTIENT, ' 'l' ""\/n\10:i'L''i!?1 '' · ' •;'1.i')d1\11iftN+,\i!t!l¥Jh<<i' 

IJi!>>,•;;(;O~; ... ·ilU51C., ",,,.. .. ,,k·, ·. :: '"''·>RISIC,! . · , , , QuonBNT,, 

Inhalation 
lnorganics 
Aluminum NC 0.0011 NC 0.0010 
Antimony NC NC NC NC 
Arsenic 7.69E·11 NC 3.37E-11 NC 
Cadmium 7.18E·12 NC 3.15E-12 NC 
Cyanide NC NC NC NC 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC 0.0000 NC 0.0000 
Thallium NC NC NC NC 
Vanadium NC NC NC NC 
Fluoride NC NC NC NC 
Nitrate NC NC NC NC 
Organics 
2,4-Dinitrotoluene NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a )anthracene 1.24E-13 NC 5.42E-14 NC 
Benzo(a)pyrene 1.24E-12 NC 5.45E-13 NC 
Benzo(b )fluoranthene 1.42E-13 NC 6.23E-14 NC 
Dt'benzo(a,h)anthracene 4.51E-13 NC 1.98E-13 NC 
lndeno(1,2,3-cd)pyrene 1.53E·13 NC 6.69E·14 NC 

Pesticides/PCBs 
Dieldrin 1.76E·13 NC 7.71E-14 NC 
Heptachlor epoxide 1.30E-14 NC 5.67E-15 NC 
Aroclor-1254 4.79E-13 NC 2.10E-13 NC 
Aroclor-1260 1.38E·13 NC 6.03E-14 NC 

Dioxins!Furans 
Dioxins/Furans(WHO) 4.80E·12 NC 2.10E-12 NC 

Total Inhalation 9.18E·l1 0.001 4.02E·11 0.0010 
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Table 6- Summary of Incremental Risk and Hazard Quotients 
Construction Worker- Subsurface Soil 

RMI!•···· G11! 

CONSTITUENT CAJlCINOGENIC 
H~D (lUOTIENT 

CAllCB,IIOGENIC HAZARD 

rus~ .... ltiSK QUOTJl!NT 

Ingestion 

lnorganics 
Aluminum NC 0.09 NC 0.025 

Arsenic 6.02E-07 0.09 7.99E·08 0.025 

Lead NC NC NC NC 

Vanadium NC 0.04 NC 0.011 

Fluoride NC 0.02 NC 0.006 

Nitrate NC 0.000 NC 0.000 

Organics 
Benzo(a)pyrene 3.43E·08 NC 4.56E-09 NC 

Benzo(a)anthracene 4.38E-09 NC S.BIE-10 NC 

Dibenzo(a,h)anthracene 7.74E-08 NC 1.03E-OB NC 

Pesticides!PCBs!O&Fs 
Aldrin 1.29E-08 0.002 1.72E-09 0.000 

Dieldrin 2.06E-08 0.002 2.73E-09 0000 

Aroclor-1254 4.07E-08 0.07 5.40E-09 0.019 

Aroclor·1260 2.05E-OB NC 2.72E-09 NC 

TEQ-WHO 7.67E-07 NC 1.02E-07 0.000 

Total Ingestion l.SSE-06 0.32 2.10E-07 0.09 

Dermal 

lnorganics 
Aluminum NC 0.0004 NC 0.0001 

Arsenic 2.48E-09 0.0004 1.82E-10 0.0001 

Lead NC NC NC NC 

Vanadium NC 0.0066 NC 0.0010 

Fluoride NC 0.0001 NC 0.0000 

Nitrate NC 0.0000 NC 0.0000 

Organics 
Benzo(a)pyrene 1.42E-10 NC 1.04E-11 NC 

Benzo(a)anthracene 1.80E-10 NC 1.32E-11 NC 
Dibenzo(a,h)anthracene 3.19E-09 NC 2.34E-10 NC 

Pesticides/PCBs/D&Fs 
Aldrin 5.33E-t0 0.0001 3.92E·l1 0.0000 

Dieldrin 8.49E-10 0.0001 6.23E-11 0.0000 

Aroclor-1254 1.68E-09 0.0029 1.23E-10 0.0004 

Aroclor-1260 8.44E-11 NC 6.20E·12 NC 

TEQ-WHO 3.16E-09 NC 2.32E·10 NC 
Total Oennal 1.23£..()8 0.011 9.03E-10 0.002 
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Table 6 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker- Subsurface Soil 
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Table 7 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker- Sediment 

RMii .. · c:n. 
CARCINoCENlC 

HAZARD QUOTtENT 
¢A!i'GJNoGJi!llic: HAZARD. 

g,NSTITUEl'.T tuSK I' Jl( '' 1 RISK Qll_qJ!I!Nf .. 

~-

ln~estion 

lnorganics ·--
Arsenic 'J 69E-08 0015 l.29E-08 OJI04 
-:----· ~~*' 

Iron NC :--.:c NC NC 
l~ad NC NC NC NC 
Manganese NC 0.007 NC 0.002 

Vnn;~dium NC 0.008 NC 0.002 

Nitrate NC 6.1[·06 NC I 6E-06 

Organics 
Acetophenone NC 1.4E 06 NC 3 7E-07 

Bcnzo{<~)pyrcnc 842E-Oil NC 112E-08 ... N<;: 

·--- -~-·-

Total Ingestion 1.61£-07 0.03 2.40E-08 0.008 - . ··- ... 

Dermal 

Inorganic!> 

Arscmc 3.99[-ifl 0.0001 'l.'l3E-ll 9.1[-06 

Iron '\:C NC NC NC 
---

Lt:ad NC NC NC NC 
-

Man~<~ncse NC 0.0007 NC 0.00011 
- --

Vanadium NC 0.0012 '\JC 0.00018 -
Nitratt• NC 25E08 NC 3.7E-09 

Organics _, ______ 

Acetophenone NC 57[ 09 NC lHE-10 

B<>nzo(a)pyrcnt• 3.47E 10 NC 255E-ll NC -

To!.1l Dcrmill 7.46E-10 0.002 5A8E·l1 0.0003 
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Table 8 
Summary of Incremental Risk and Hazard Quotients 

Construction Worker - Surface Water 

NC NC 
. NC I 000051 

1.46E-10 0.00007 

1.46E-10 0.0006 

NC NC 
NC 0.012 

4.39E09 00022 

4.39E-09 0.014 
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Table 9 
Summary of Incremental Risk and Hazard Quotients 

Adolescent Trespasser- Surface Soil 

'RME. .::::::.:>. CTB ·.······ · .. ·:·· 
CARCINOGENIC '~I ' :{ i: c\1li:iflloc&fllfc . • .... : HAzAittf. 

CONsiJTu6NT 
.... RlsK .~RD QUOTII!NT 

· .'JUSK ··QuoTrSNT 

Ingestion 
lnorganics 

Aluminum NC 0.0038 NC 0.0019 
Antimony NC 0.0009 NC 0.0005 

Arsenic 1.89E-07 0.0029 4.74E-08 0.0015 

Cadmium NC 0.0002 NC 0.0001 
Cyanide NC 0.0000 NC 0.0000 

Iron NC NC NC NC 

Lead NC NC NC NC 
Mercury NC NC NC NC 
Thallium NC NC NC NC 

Vanadium NC 0.0018 NC 0.0009 
Fluoride NC 0.0002 NC 0.0001 
Nitrate NC 0.0000 NC 0.0000 

Organics 
2,4-Dinitrotoluene NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a)anthrarene 7.22E-09 NC l.SlE-09 NC 
Benzo(a)pyrene 7.22E-08 NC 1.81E-08 NC 
Benzo(b)fluoranthene 8.30E..Q9 NC 2.08E-09 NC 
Dibenzo(a,h)anthracen~ 2.64E..Q8 NC 6.59E-09 NC 
lndeno(1,2,3-cd )pyrene 8.91E-09 NC 2.23E·09 NC 

Pesticides/PCBs 

Dieldrin 4.31E..Q9 0.0000 1.0SE-09 0.0000 
Heptachlor epoxide 3.19E·10 0.0000 7.98E-11 0.0000 
Arodor-1254 1.18E..Q8 0.0006 2.95E-09 0.0003 
Aroclor-1260 3.39E..Q9 NC 8.49E-10 NC 
Dioxins!Furans 

Dioxins/Funms(WHO) 1.53E-07 NC 3.82E-08 NC 

Tot;d Ingestion 4.8SE-07 0.011 l.21E-07 0.005 
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Table 9 
Summary of Incremental Risk and Hazard Quotients 

Adolescent Trespasser- Surface Soil 

. . . ,.. .~. ··.·. ( CJ1 .·· .• .. .. •·.· ... :· .. 

· ;::•~ .. · 'i.i•:lie:E?•1':~:~~i:~,~~r:~; .. l ·:· ·· · ··· i.r:.~n~~¥~ ~~~~~~~; !~]~:~~·;· ; ,:.G\JlCJt'OGBNIC; 
li:li:' .. :' :':; ...... ,. ....... _. t!f::!::C,:I~:~,~~ ~::l!~j;;~;~~'ir , , 

Dermal 
lnorganics 
Aluminum NC l.lE-04 NC 8.5E-06 
Antimony NC 1.7E-04 NC 1.4£..05 
Arsenic 5.22£..(}9 8.1E..05 2.11£-10 6.6£..06 
Cadmium NC 2.2E-04 NC 1.8£..05 
Cyanide NC 1.9£..(}7 NC 1.6£..(}8 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC NC NC NC 
lfhallium NC NC NC NC 
Vanadium NC 1.9£-03 NC 1.5£-04 
Fluoride NC 6.9£..(}6 NC 5.6E..07 
Nitrate NC 8.2£..(}9 NC 6.7£-10 

0l'fCanics 
2,4-0initrotoluene NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a)anthracene 1.99£..(}9 NC 8.06£-11 NC 
Benzo(a}pyrene 1.99E..OS NC 8.06E-10 NC 
Benzo(b)fluoranthene 2.29£..(}9 NC 9.27E-11 NC 
Dibenzo(a,h)anthracene 7.26E..o9 NC 2.94E-10 NC 
lndeno(1,2,3-cd)pyrene 2.45E-09 NC 9.95E-11 NC 

Pesticides/PCBs 
Dieldrin 1.19E-09 l.OE-05 4.81E-11 8.4E-o7 
Heptachlor epoxide 8.79E·11 5.2£..(}6 3.56E·12 4.2£..(}7 

Aroclor-1254 3.25£..(}9 5.7£..(}4 1.32£-10 4.6£..05 
Aroclor-1260 9.35£-10 NC 3.79E-11 NC 

Dioxins/Furans 
Oioxins/Furans(WHO) 4.21E..OS NC 1.71E..o9 NC 

Total Dermal 8.67E..OS 0.003 3.51£..()9 O..IJ002 
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Table 9 
Summary of Incremental Risk and Hazard Quotients 

Adolescent Trespasser - Surface Soil 

. .... .llMB ·.; . -cc • CfE .· . 
CAKtliNOGiiNIC ' rr•·:· ··· ·· · • ~'i':AildNoaENtc •. •HAiAJto 

HAZAKD•QUonl!NT .. ,',.I,JSJC; '"h¥ ,., :' .,.,' ··~ 

GONSTITtJENT RISK ·":· ~ ,.y:,·~::;; ;,:r,u!•QVQTI~ ·• 
Inhalation 

lnorganics 

Aluminum NC l.SE-05 NC 4.9E-06 
Antimony NC NC NC NC 
Arsenic 1.03E-11 NC 1.72E·12 NC 
jcadmium 9.65E-13 NC 1.61E-13 NC 
Cyanide NC NC NC NC 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC 1.6E-09 NC 5.4E-10 
Thallium NC NC NC NC 
Vanadium NC NC NC NC 
Fluoride NC NC NC NC 
Nitrate NC NC NC NC 

Organics 
2,4·Dinitrotolucnc NC NC NC NC 
Acetophenone NC NC NC NC 
Bcnzo(a)anthrarenc 1.66E-14 NC 2.77E-15 NC 
Bcnzo(a)pyrcnc 1.67E-13 NC 2.79E-14 NC 
Bcnzo(b)fluoranthenc 1.91E-14 NC 3.19E-15 NC 
Dibcnzo(a,h)anthrCJccnc 6.07E-14 NC 1.01 E-14 NC 
Indeno(1,2,3-<:d)pyrene 2.05E·l4 NC 3.42E-15 NC 

Pestiddes/PCBs 
Dieldrin 2.36E·14 NC 3.94E-15 NC 
Hep!Clchlor epoxidl! L74E-15 NC 2.90E·16 NC 
Aroclor-1254 6.44E-14 NC 1.07E-14 NC 
Aroclor-1260 l.SSE-14 NC 3.09E·15 NC 
Dioxins/Furans 
Dioxins/Furnns(WHO) 6.45E-13 NC l.OBE-13 NC 

Total Inhalation 1.23E-11 0.00001 2.06E-t2 0.000005 
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Table 10 
Summary of Incremental Risk and Hazard Quotients 

Adolescent Trespasser- Sediment 

I;;:, . -:';, :~~liBIIIII~I!~t"'''il: ·:o 
'"';''',;, , 1 dt ¥ ,, ,,1,,,,, 1~::: :~~~:; < ,: H~RD 

:<:':::" ,~~ :.:.:: • '··· QllOTIENit 
Ingestion 

lnorganks 
Arsenic 4.38E·OS 0.0007 l.lOE-08 0.00034 
Iron NC NC NC NC 
lend NC NC NC NC 
Manganese NC 0.00033 NC 0.00016 
Vanadium NC 0.00035 NC O.OOOlR 
Nitrate NC 2.7E-07 NC 1.4E-07 
Organics 
Acetophenone NC 6.3E-08 NC 3JEAJS 
Benzo(a)pyrene 3.81E-08 NC 9.52E-09 NC 

Total Ingestion 8.19E-08 0.0014 2.05E-08 0.0007 

Dennal 
In organics 
Arsenic 1.21E-09 0.00002 4.89E-11 0.00000 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mangnncse NC 0.00023 NC 0,00002 
Vanadium NC 0.00038 NC 0.00003 
Nitrate NC 7.5E-D9 NC 61 E-10 
Organics 
Acetophenone NC 1.7E-09 NC L4E-10 
Benzo(a)pyrene l.OSE-09 NC 4 25E-11 NC 

Total Dermal 2.26E-o9 0.0006 9.14E-11 0.0001 
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Table 11 
Summary of Incremental Risk and Hazard Quotients 

Adolescent Trespasser- Surface Water 

; .. . . 

Ingestion 
lnorganks 
Iron :-.;c NC NC 
Manganese NC 000009 NC 
Organics 
Bis (2-ethylht!xyl)phthalate 4.97E10 0.00001 1 24E 10 

Total Ingestion 4.97E-10 0.0001 1.241:.-10 
Dermal 

tnorg;~nics 

Iron NC NC NC 
Manganese N( o ooo91 __ L __ ~_Nc __ __l_ 
Organics 

Dis (2-ethylhexyl)phtha!dtc 677E09 0.000169 9.15E-10 

Total Dermal 6.77E .. Q9 0.0011 9.15E·l0 
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Table 12 
Summary of Incremental Risk and Hazard Quotients 

Industrial Worker- Surface Soil 

~ ,\ii[:if~:i:;~;·;···~ ;; ~;;[[;!L'i~ ... '!.vii',;!iBMI!:,.• t;.i;,t!fi•' ,·;',liiii!ii!ili!i!,ifii!' ;•Jiilii!JI~i .' .··· i ,";':i;'] 
. .. . .. ,., .. • i!iOOCINOGIINIC'i ~"' '"·. , .... ,.i>'m''''''~···,··r r.'liAJtciNOci!NIC., '"''"'H.\zAru)' 

•:t: .,:::'~~,.~~~::"} JI,::·IUSK.""·.i: e~9~$~ :1~:c''1'·1USK·i;:.:. ,:1
: ttiu~' ' 

Ingestion 
lnorganics 
Aluminum NC 0.013 NC 0.0022 
Antimony NC 0.003 NC 0.0005 
Arsenic 1.59E-06 0.010 t.OOE-Q7 0.0017 
Cadmium NC 0.001 NC 0.0001 
Cyanide NC 0.000 NC 0.0000 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC NC NC NC 
Thallium NC NC NC NC 
Vanadium NC 0.006 NC 0.0010 
Fluoride NC 0.001 NC 0.0001 
Nitrate NC 0.000 NC 0.0000 
Organics 
2,4-Dinitrotoluene NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a)anthracene 6.05E-08 NC 3.81E-09 NC 
Benzo(a)pyrene 6.05E-07 NC 3.81E-08 NC 
Benzo(b)fluoranthene 6.95E-08 NC 438E-09 NC 
Dibenzo(a,h)anthracene 2.21E-07 NC 139E-08 NC 
lndeno(1,2,3·cd )pyrene 7.46E-08 NC 4.71E·09 NC 
PesticidesiPCBs 
Dieldrin 3.61E-08 0.000 2.27E·09 0.0000 
Heptachlor epoxide 2.67E-09 0.000 1.68E-10 0.0000 
Aroclor-1254 9.89E-08 0.007 6.24E-09 0.0012 
Aroclor-1260 2.84E-08 NC 1.79E-09 NC 
Dioxins/Furans 
Dioxins/Furans(WHO) 1.28E-06 NC S.OSE-08 NC 

Total Ingestion 4.06£-06 0.04 2.56E-07 0.007 
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Table 12 
Summary of Incremental Risk and Hazard Quotients 

Industrial Worker- Surface Soil 

RME 
,~ ~ . ~ .. 

CTE 

CAitONocSNlC ' ·. . .. ~ 

: .CARCJNOCBNIC •li•• CONSTITuENT RJsf( H~QUDTIENT 
:. , . ~ '· RJSK. :,, ,, .. ' . . 

Dermal 

lnorganics 

Aluminum NC 0.00035 NC 

Antimony NC 0.00055 NC 

Arsenic 4.31E..Q8 0.00027 2.28E-09 

Cadmium NC 0.00072 NC 

Cyanide NC 0.00000 NC 

Iron NC NC NC 

Lead NC NC NC 

Mercury NC NC NC 

Thallium NC NC NC 

Vanadium NC 0.00619 NC 

Fluoride NC 0.00002 NC 

Nitrate NC 0.00000 NC 

Organics 
2,4-Dinitrotoluenc NC NC NC 

Acetophenone NC NC NC 

Benzo( ;~)anthracene 1.64E-08 NC 8.69E-10 

Bcnzo(a)pyrene 1.64E-07 NC 8.69E-09 

Bcnzo(b )fluoranthene 1.89E-08 NC l.OOE-09 

Dibenzo(a,h)anthracene 6.00E-08 NC 3.17E-09 

lndeno(1,2,3-cd )pyrene 2.03E-08 NC 1.07E-09 

PesticidesiPCBs 
Dieldrin 9.81E-09 0.00003 5.19E-10 

Heptachlor epoxide 7.27E-10 0.00002 3.84E-11 

Arodor-1254 2.69E..Q8 0.00188 1.42E·09 

Arodor-1260 7.73E-09 NC 4.09E-10 

Dixons1Fur01ns 

Dioxins/Furans(WHO) 3.48E-07 NC 1.84E-08 

Total Dermal 7.17E-07 0.010 3.79E-08 
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0.00005 

0.00008 

0.00004 
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NC 
NC 

NC 

NC 
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0.00000 
0.00000 

NC 

NC 

NC 

NC 

NC 

NC 

NC 
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Table 12 
Summary of Incremental Risk and Hazard Quotients 

Industrial Worker- Surface Soil 

Inhalation 
In organics 
Aluminum NC 0.0007 NC 
Antimony NC NC NC 
Arsenic 1.15E-09 NC 3.64E-10 
Cadmium l.OSE-10 NC 3.40E-11 
Cyanide NC NC NC 
Iron NC NC NC 
Lead NC NC NC 
Mercury NC 0.0000 NC 
Thallium NC NC NC 
Vanadium NC NC NC 
Fluoride NC NC NC 
Nitrate NC NC NC 
I Organics 
12,4-Dinitrotoluene NC NC NC 
Acetophenone NC NC NC 
Benzo(a)anthracene 1.86E·12 NC 5.85E·13 
Benzo(a)pyrene 1.87£·11 NC 5.89E·12 
Benzo(b)fluoranthene 2.13E-12 NC 6.73E-13 
Dibenzo(a,h)anthracene 6.77E-12 NC 2.14E-12 
Indeno(l,2.3-cd )pyrene 2.29E-12 NC 7.22E-13 
PesticidesiPCBs 
Dieldrin 2.64E-12 NC 8.32E-13 
Heptachlor epoxide 1.94E-13 NC 6.13E-14 
Aroclor-1254 7.19E-12 NC 2.27E-12 
Aroclor-1260 2.07E-12 NC 6.52E-13 
Dioxins/Furans 
Dioxins/Furans(WHO) 7.20E-11 NC 2.27E-11 

Total Inhalation 1.38E-09 0.0007 4.34E-10 
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Table 13 - Summary of Incremental Risk and Hazard Quotients 
Industrial Worker- Subsurface Soil 

i'i RM£ ,':iii ,;, :'CTI! 
' CARCINOGENIC ~RD QUOTtENT 

ooC:iNooBNii:l" HAZARD 

~oNSTrri.!Un' 
'' ' 

;, IU~K i 
'' 

IUSK QUOTIENT 

lnKestion 

lnorganks 
Aluminum NC 0.014 NC 0.002 

Arsenic 2.28E-06 0.014 1.44E-07 0.002 

Lead NC NC NC NC 

Vanadium NC 0.006 NC 0.001 

Fluoride NC 0.003 NC 0.001 

Nitrate NC 0.0000 NC 0.000 

Organics 

Benzo( a )pyrene 1.30E-07 NC 8.21E-09 NC 

Ben:zo( a)anthracene 1.66E-08 NC l.OSE-09 NC 

Dibenzo(a,h)anthraccne 2.93E-07 NC l.SSE-08 NC 

Pesticides/PCBs/D&Fs 

Aldrin 4.90E-08 0.0003 3.09E-09 0.0000 

Dieldrin 7.80E-08 0.0003 4.92E-09 0.0000 

Arodor-1254 1.54E-07 0.011 9.72£-09 0.002 

Arodor-1260 7.76E-08 NC 4.89E-09 NC 

TEQ-WHO 2.90E-06 NC 1.83£-07 NC 

Total Ingestion 5.98£-06 0.05 3.77E·07 0.009 

Dermal 

lnorganics 
Aluminum NC 0.0004 NC 0.0001 

Arsenic 6.2E-08 0.0004 3.3E-09 0.0001 

lead NC NC NC NC 

Vanadium NC 0.0066 NC 0.0010 

Fluoride NC 0.0001 NC 0.0000 

Nitrate NC 0.0000 NC 0.0000 

Organics 
Benzo{a)pyrene 3.5E-09 NC 1.9E-10 NC 

Benzo(a )anthracene 4.5E-09 NC 2.4E-10 NC 

Dibenzo{a,h)anthracene S.OE-08 NC 4.2E-09 NC 

Pesticides!PCBs/D&Fs 

Aldrin 1.3E-08 0.0001 7.0E-10 0.0000 

Dieldrin 2.1 E-08 0.0001 1.1 E-09 0.0000 

Arodor-1254 4.2E-OS 0.0029 2.2E-09 0.0004 

Arodor-1260 2.1E-08 NC l.lE-09 NC 

TEQ-WHO 7.9E-07 NC 4.2E-08 NC 

Total Dermal 1.04E-06 0.011 S.48E-08 0.002 
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Table 13 
Summary of Incremental Risk and Hazard Quotients 

Industrial Worker- Subsurface Soil 

Inhalation 
Inorganics 
Aluminum NC 7.18E-D4 NC 
Arsenic 1.66E-09 NC 5.23E-10 
Lead NC NC NC 
Vanadium NC NC NC 
Fluoride NC NC NC 
Nitrate NC NC NC 
Organics 
Benzo(a)pyrene 4.02E-12 NC 1.27E-12 
Benzo(a )anthracene 5.09E-13 NC 1.60E-13 
Dibenzo{a,h)anthracene 9.00E-12 NC 2.84E-12 

PestiddesiPCBs/D&Fs 
Aldrin 3.61E-12 NC 1.14E-12 
Dieldrin 5.71E-12 NC 1.80E-12 

Aroclor-1254 1.12E-11 NC 3.53E-12 
Aroclor-1260 5.64E-12 NC 1.78E-12 

TEQ-WHO 1.63E-10 NC 5.15E-11 

Total Inhalation 1.86E..()9 0.0007 S.87E-10 
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Table 14 
Summary of Incremental Risk and Hazard Quotients 

Commercial Worker- Surface Soil 

RMl!' "'" , ,,.,,,,,,,,,,,,~,CTE,,,"' 
< < < 

~, CAKONOG&NIC,, ,'', ',,+,> ,,,, ,,,,,,,, 
: CAR.ONOGI!NIC '' HA.ZAao 

CoN!i11'TU&NT ' ;;~''' HAZARD QUOTIENT '"' ,,,::msJC':,':~,~, ~r~,c:<:. 'QUOni!NT ",,, ,, ' 

Ingestion 
lnorganics 

Aluminum NC 0.013 NC 0.0022 

Antimony NC 0.003 NC 0.0005 

Arsenic 1.59E-06 0.010 l.OOE-07 0.0017 

Cadmium NC 0.001 NC 0.0001 

Cyanide NC 0.000 NC 0.0000 

Iron NC NC NC NC 
Lead NC NC NC NC 

Mercury NC NC NC NC 
Thallium NC NC NC NC 
Vanadium NC 0.006 NC 0.0010 
Fluoride NC 0.001 NC 0.0001 
Nitrate NC 0.000 NC 0.0000 

Organics 
2,4-0initrotolucnc NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a)anthraccnc 6.05E-08 NC 3.81E-09 NC 
Benzo(a)pyrene 6.05E-07 NC 3.81E-08 NC 
Benzo(b)fluoranthcnc 6.95E-08 NC 4.38E-09 NC 
Dibenzo(a,h)anthraccnc 2.21E-07 NC 139E-08 NC 
lndeno(1.2,3-cd )pyrcnc 7.46E-08 NC 4.71E-09 NC 

Pesticides/PCBs 
Dieldrin 3.6IE-08 0.000 2.27E-09 0.0000 
Heptachlor cpoxidc 2.67E-09 0.000 1.68E-t0 0.0000 
Aroclor-1254 9.89E-08 0.007 6.24E-09 0.0012 
Aroclor-1260 2,84E-08 NC 1.79E-09 NC 

Dioxins/Furans 
Oioxins/Furans(WHO) 1.28E-06 NC S.OSE-08 NC 

Total Ingestion 4.06E-06 0.04 :Z.S6E-07 0.007 
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Table 14 
Summary of Incremental Risk and Hazard Quotients 

Commercial Worker- Surface Soil 
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Table 14 
Summary of Incremental Risk and Hazard Quotients 

Commercial Worker- Surface Soil 

RME ,, ' ;, 1'\:: "'' , ',:, ,,,CTE ,' 

~~fi!'OOINIC a~ouo~ iC.UCINociNJc , Ji .... '" HAzAiO' 
':CONSTITuENT ;: RISK : ' '':, />: .. : :, ,, filfu,,,,jus~:,,, , 'Quon&NT 

Inhalation 
lnorganic:s 
Aluminum NC 6.52E-04 NC 0.0006 
Antimony NC NC NC NC 
Arsenic 1.15E..()9 NC 3.64E-10 NC 
Cadmium l.OSE-10 NC 3.40E-ll NC 
Cyanide NC NC NC NC 
Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC 7.24E-08 NC 6.34E-08 
Thallium NC NC NC NC 
Vanadium NC NC NC NC 
Fluoride NC NC NC NC 
Nitrate NC NC NC NC 
Organics 
2,4-Dinitrotolucnc NC NC NC NC 
Acetophl.'flonc NC NC NC NC 
Benzo( a )anthracene 1.86E·l2 NC 5.85E-13 NC 
Benzo(a)pyrenc 1.87E-11 NC 5.89E-12 NC 
&nzo(b)fluomnthcne 2.13E·12 NC 6.73E-l3 NC 
Dibenzo( a,h )anthracene 6.77E·12 NC 2.14E-12 NC 
lndeno(1,2,3-cd)pyrcnc 2.29E-12 NC 7.22E-13 NC 
PesticidesiPCBs 
Dieldrin 2.64E-12 NC 8.32E·13 NC 
Heptachlor epoxide 1.94E-13 NC 6.13E-14 NC 
Aroclor-1254 7.19E-12 NC 2.27E-12 NC 
Aroclor-1260 2.07E-12 NC 6.52E-13 NC 
Dioxins/Furans 
Dioxins/Furans(WHO) 7.20E-11 NC 2.27E·11 NC 

Total Inhalation 1.38E..()9 0.0007 4.34E-10 0.0006 
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Table 15 
Summary of Incremental Risk and Hazard Quotients 

Commercial Worker- Surface Water 
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Table 16 
Summary of Incremental Risk and Hazard Quotients 

Resident - Surface Soil 

RME .... : em!.· .. 
CAJU:INOGeMC~ i 

"~" ··-" .,. .... ,~-··>""''Y'~ ooal'fociNJc . nHAzARD ,,, ,, 

CONSTITUI!NT IUSIC · 
HAZARD QUOTIENT 

IUSIC: .. QUOTIENT 

lnatestion 
lnorganics 
Aluminum NC 0.036 NC 0.0024 
Antimony NC 0.009 NC 0.0006 
Arsenic 5.33E-06 0.028 1.07E-07 0.0018 
Cadmium NC 0.002 NC 0.0001 
Cyanide NC 0.000 NC 0.0000 

Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC NC NC NC 
Thallium NC NC NC NC 
Vanadium NC 0.017 NC 0.0011 
Fluoride NC 0.002 NC 0.0002 
Nitrate NC 0.000 NC 0.0000 

Organics 
2,4-Dinitrotolucnc NC NC NC NC 
Acetophenone NC NC NC NC 
Benzo(a)anthraccne 2.03E-07 NC 4.07E-09 NC 
Benzo(a)pyrcne 203E-06 NC 4.07E-08 NC 
Benzo(b )fluoranthcnc 234E-07 NC 4.68E-09 NC 
Dibenzo(a,h)anthraccne 7.41E-07 NC 1.49E-08 NC 
lndeno(l ,2,3-cd )pyrcne 251E-07 NC 5.03E-09 NC 
Pesticides/PCBs 
Dieldrin 1.21E-07 0.000 2.43E-09 0.0000 
Heptachlor epoxide 8.98E-09 0.000 l.SOE-10 0.0000 
Aroclor-1254 3.32E-07 0.006 6.66E-09 0.0004 
Aroclor-1260 9.55E-08 NC 1.91E-09 NC 
Dioxins!Furans 

Dioxins/Furans(WHO) 4.30E-06 NC 8.63E-08 NC 

l'fotallngestion 1.36E·05 0.10 2.74E..(J7 0.007 
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Table 16 
Summary of Incremental Risk and Hazard Quotients 

Resident - Surface Soil 
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Table 16 
Summary of Incremental Risk and Hazard Quotients 

Resident - Surface Soil 

RME· :: .. _CfE ::. 
: CARGINOGBNIC t: . : •. :·:: : ! ~a~.()GliNIC~ · ' ·:' HAZAllti ·'~+iJ 

HAZARD QUOTIENT 
CONSTJTUI!NT · :.·· RISK \... • • <:' .. ::.:::.:,: . ·RISK:•,:::il:: •• ;.o .• QUOTIIIN'I': ... , 

Inhalation 
In organics 
Aluminum NC 0.0012 NC 0.00077 
Antimony NC NC NC NC 
Arsenic 2.45E-09 NC 4.92E-10 NC 
Cadmium 2.29E-10 NC 4.60E-11 NC 
Cyanide NC NC NC NC 

Iron NC NC NC NC 
Lead NC NC NC NC 
Mercury NC 0.0000 NC 0.00000 
Thallium NC NC NC NC 
Vanadium NC NC NC NC 
Fluoride NC NC NC NC 
Nitrate NC NC NC NC 

Organics 
2,4·Dinitrotolucnc NC NC NC NC 
Acetophenone NC NC NC NC 
Bcnzo(a)anthraccnc 3.95E-12 NC 7.92E-13 NC 
Bon:z.o(a)pyrcnc 3.97E·ll NC 7.97E-12 NC 
Bcn:z.o(b )fluoranthcnc 4.54E·12 NC 9.10E-13 NC 
Dibcnzo(a,h)anthraccnc 1.44E·11 NC 2.89E-12 NC 
lndeno(1.2,3-cd )pyrone 4.87E-12 NC 9.77E-13 NC 

Pestiddes/PCBs 
Dieldrin 5.62E-12 NC 1.13E·12 NC 
Heptachlor epoxide 4.13E-13 NC 8.29E-14 NC 
Arodor-1254 1.53E-11 NC 3.07E-12 NC 
Arodor-1260 4.40E-12 NC 8.82E-13 NC 
Dioxins/Furans 
Dioxlns/Furans(WHO) 1.53E-10 NC 3.07E-11 NC 

Total Inhalation 2.93E-Il9 0.001 5.88E-10 0.0008 
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Table 17 
Summary of Incremental Risk and Hazard Quotients 

Resident- Surface Water 

,, ·a~'·,;,.;..,. ~'?;~~' --'~: ~· .'":~ .2 . ,, 
RCil C: .. : ,, Ro.; .. ,,,;, ·,..,,.... .. H~-· 

CONS'TITUENT .. lUSK , ...... QUOTIENI ,;;,: · ... : SK . ., ... 0~~ · 
Ingestion 

lnorganics 
Iron NC NC NC NC 
Manganese NC 000082 NC 0.0005 
Organics 
Bis (2-cthylhexyl)phthalatc 1.40E-Q8 000012 2.80E-09 0.000078 

Total Ingestion 1.40E·08 0.001 2.80E·09 0.0006 

Dermal 
Inorganics 

- ·--Iron NC I 'IC I NC NC 
Manganese NC 028 NC 0.13 
Organics 
Bis (2-ethylhexyl)phthalatc 6.31E.-06 0.053 8.43E-07 0.023 

Total Dermal 6.31E-06 0.33 8.43E-07 0.15 
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Table 18 
Summary of Incremental Risk and Hazard Quotients 

Resident- Groundwater 

RM£ erE 
CAJ!.CINOGENIC .HAZARD QUOTIBNT , CARCINOGENIC 

.CONmTUENT RISK . . .. I . .·· .·.· , RISK 

Ingestion 

Inorganics 
Aluminum NC 2.7 NC 

Arsenic 8.10E..Q5 0.4 1.14E-05 

Beryllium 1.33E..Q3 0.4 1.86E..Q4 

Cadmium NC 0.5 NC 

Chromium NC 0.0 NC 

Cobalt NC 0.5 NC 

Copper NC 0.1 NC 

Cyanide NC 0.0 NC 

Fluoride NC 42.6 NC 

Iron NC NC NC 

Lead NC NC NC 

Manganese NC 12.3 NC 

Nickel NC 05 NC 

Nitrate-N NC 1.1 NC 

Selenium NC NC NC 

Thallium NC NC NC 
Vanadium NC 0.1 NC 

Zinc NC 0.1 NC 

Organics 
Alpha-BHC 4.14E·06 NC 5.82E-07 

Bcta-BHC S.OJE-07 NC 1.13E-07 

Benzene 1.87E-05 0.20 2.63E-06 

Chloroform 4.15E-08 0.00 5.83E-09 
2-Nitrotoluene NC 0.00 NC 
4-Nitrotolu(me NC 0.00 NC 
2,4-Dinitrotoluene 3.22E-03 5.52 4.52£-04 
2,6-Dinitrotoluene 5.64E-05 0.10 7.93E-06 

tJ-Dintrobenzcme NC 0.47 NC 
2,4,6-Trinitrotoluenc 8.10E-Q7 0.13 5.93E-08 
Naphthalene 5.82E-07 0.00 8.18E-08 
2-Methylnaphthalenl! NC NC NC 
Tetrachloroethene 1.71E-06 0.01 2.40E-07 
Vinyl Chloride 1.27E-05 0.01 1.78E-06 
Xylenes NC 0.00 NC 
Total Ingestion 4.72E-03 67.8 6.63E-04 
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.. QUOTIIiNT 

1.3 

0.2 

0.2 

0.3 

0.0 

0.2 

0.1 

0.0 

19.9 

NC 

NC 
5.7 

0.3 

0.5 

NC 

NC 

0.1 

0.0 

NC 

NC 

0.09 

0.00 
0.00 

0.00 

2.58 

0.05 

0.29 

0.03 

0.00 

NC 

0.00 

0.00 

0.00 

31.8 



IMC SUPERFUND SITE RECORD OF DECISION 

Table 19 presents a summary of estimated noncarcinogenic hazards and incremental 
carcinogenic risks for the potentially exposed populations at the Site based on RME 
assumptions. A HI below 1.0 indicates that adverse noncarcinogenic health effects for 
these receptors are not expected to occur under the exposures evaluated. 

EPA has established a range of 1 x 10-4 to 1 x 10·6 for excess lifetime carcinogenic 
risks. Future land use scenarios and RME assumptions for the hypothetical resident 
was estimated to be greater than the upper end of the EPA target risk range. This 
estimated incremental potential RME risk for hypothetical future residential use of 
groundwater was responsible for estimated risks above EPA's risk range. 

7 .1.5 Constituent of Concern (COC) Determination 

COCs are defined as those COPCs that significantly contribute to an exposure pathway 
that either exceeds a 1 x 10-4 cumulative incremental cancer risk; or exceeds a non
carcinogenic HI of 1. Generally, exceeding a 1 x 10-4 cumulative site risk level and a HI 
of 1 warrants action under CERCLA. Constituents are considered as significant 
contributors to the pathway risk, and therefore included as COCs, if their individual 
carcinogenic risk contribution is greater than 1 x 1 o·6 and their noncarcinogenic HQ is 
greater than 0.1. 

Groundwater COCs are also identified by comparison to appropriate ARARs. In this 
case, the exposure point concentrations of groundwater COPCs were compared to 
federal and state primary MCLs. On this basis, beryllium, cadmium, lead, benzene, 
fluoride, thallium and nitrate are designated as groundwater COCs. 

7 .1.6 Uncertainty Analysis 

The primary goal of the uncertainty analysis is to provide a discussion of the key 
assumptions made in the risk assessment that may significantly influence the estimate 
of potential risk. Uncertainty is inherent in all of the principle components of the risk 
assessment. A discussion of the sources of uncertainty contributing to the potential risk 
and the associated effects {overestimation or underestimation of risk) of these factors is 
presented herein. In the absence of empirical~ or sit~specific data, assumptions are 
developed based on best estimates of exposure or dose-response relationships. To 
assist in the development of these estimates, EPA (1989, 1991) recommends the use of 
guidelines and standard factors in risk assessments conducted under CERCLA. The 
use of these standard factors is intended to promote consistency among risk 
assessments where assumptions must be made. Although the use of standard factors 
undoubtedly promotes comparability, their usefulness in accurately predicting potential 
risk is directly related to their applicability to the actual site-specific conditions. 
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Table 19 
Hazard and Incremental Risk Summary by Media 

RME CTE 
Receptor/Mild .. of Concem 

__ H;azard~ ... 
. ; 

. Riik ... 1··· . .JUik ... Hazard 

Crtrre11t La11d Use 
Construction Worker 
~ ·-~-... -·- .,...-~-·---· ····------

Surface Soil l.lOE-06 0.28 1.44E-07 0.073 

Subsurface Soil 1.59E-06 0.34 2.11E-07 0.089 

Sediment l.82E-07 0.032 2.41E-08 0.008 

Surface Water 3.95E·09 0.018 1.47E-09 0.013 

Total for Reccvtor 2.88E-06 0.67 3.81E-07 0.18 

Adolescent Trespasser 

Surface Soil 5.72E-07 0.014 1.25E-07 0.006 

Sediment 8.42E-08 0.002 2.06E-08 0.001 

Surface Water 2.55E-09 0.001 4.01E-10 0.0003 

Total for Receptor 659E-07 0.017 1.46E-07 OJM17 . 

ftthtre La11d Usc 
Industrial Worker 

Surface Soil 4.78E-06 0.051 2.95E-07 0.009 

Subsurface Soil 7.02E-06 0.060 4.33E-07 0.011 

Total for Reccpt~!_ _ __!.lBE-05 0.11 7.28£-07 0.020 

Commercial Worker 

Surface Soil 4.78E-06 0.051 2.95E-07 0.009 

Surface Water 9.88E-08 O.Q18 2.65E-08 0.013 

Total for Receptor 4.88E-06 0.069 3.22E-07 0.022 

Resident 
Surface Soil 1.87E-05 0.16 4.77E-07 o.ms 

Surface Water 1.93E-06 0.30 2.58E·07 0.13 

Groundwater .. 4.72E-:03 -- 67.$ fi.63E-o4 31;8 

Total for Receptor !1.76E-03 68 6.64E-04 32 
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The potential noncarcinogenic hazard and carcinogenic risk estimates for the Site are 
based on a number of assumptions that incorporate varying degrees of uncertainty 
resulting from many sources, including the following: 

• Environmental monitoring and data evaluation 
• Assumptions in the selection of exposure pathways and scenarios 
• Estimation of the magnitude of exposure under selected exposure scenarios 
• Assumptions in the expression of potential noncarcinogenic hazard and carcinogenic 
risk 

Several factors introduced in the risk assessment may contribute to the uncertainty of 
the potential risk estimates, including the following: 

• Sampling concentrated in areas at the site believed to be affected by constituents 
(biased sampling) is likely to overestimate exposure. 

• Use of environmental data qualified as estimated potentially biases the actual value 
low or high. 

• Using EPA-approved toxicity values with low confidence ratings and high uncertainty 
factors could potentially overestimate or underestimate the risk calculated in the Rl. 

• Using toxicity values that are largely based on animal studies and extrapolated to 
humans could potentially overestimate or underestimate the risk calculated In this Rl. 

• Not quantitatively evaluating constituents that do not have toxicity data may 
underestimate actual risk. 

• Not quantitatively evaluating synergistic or cumulative toxicity effects associated with 
the co-occurrence of COPCs in environmental media may underestimate actual risk. 

• Compounding conservative assumptions in the risk assessment yield extremely 
conservative (overestimated) potential risk estimates. 

• Assuming constituents present in soils and sediment have a significant tendency to 
desorb from the soil and pass through the skin is likely to overestimate exposure. 

• Using 95% UCL and maximum concentrations is likely to overestimate intakes since 
actual exposure is probably at lower concentrations. 

• The assumption that ingestion exposures correspond to populations spending their 
entire workdays within the localized affected areas of the site overestimates 
exposure. 

The following discussions detail the key assumptions and uncertainties in each phase of 
the risk assessment that resulted in a significant contribution to total potential risk. 

Characterization of Affected Media 
The intent of the Rl conducted for the site was to characterize the nature and extent of 
contamination in various media and potential risk(s) to human health and the 
environment. To achieve this goal in a timely, cost-effective manner, the investigation 
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focused on those areas of the Site that were known or suspected to be affected by 
chemical releases. In the absence of a representative sample population (i.e., an 
equally distributed number of data points from all portions of the Site), the available data 
used in the baseline risk assessment were assumed to be representative of the entire 
Site. For the industrial worker and construction worker, this assumption is more likely to 
overestimate risk than to underestimate it, since potential receptors may spend less 
time in the sampled areas than the site as a whole. 

Exposure Assessment 
There are numerous assumptions made in the exposure assessment, including the 
selection of exposure routes, scenarios, and factors (e.g., contact rates, exposure 
frequency, body weight) used to estimate exposure doses. The RME was used to 
develop exposure doses and is defined as the "maximum exposure that is reasonably 
expected to occur at the site (EPA, 1989)." Several variables that determine the 
exposure dose for the RME are based on high-end (typically 9oth percentile or greater) 
estimates. These variables are as follows: 

• Exposure concentration is the 95% UCL or the maximum concentration observed. 
• Intake rate is an upper bound or maximum value. 
• Exposure frequency is an average or upper-bound value. 
• Exposure duration is an upper-bound value. 
• Fraction ingested is an upper-bound (conservative) value. 

Therefore, the calculated RME dose for any given constituent, which results from a 
multiplication of these selected variables, represents a high-end value and a 
conservative estimate of the actual exposure dose. The use of this exposure dose, 
coupled with conservative estimates of toxicity, will yield a potential risk result that 
represents a high-end estimate of the likelihood of noncarcinogenic effects. 

Toxicity Assessment 
In order for a potential risk to be present, both exposure to the COC and toxicity at the 
predicted exposure levels must exist. The toxicological uncertainties primarily relate to 
the methodology by which carcinogenic and noncarcinogenic criteria (i.e., CSFs and 
Rfds) are developed. The toxicity values developed by EPA are designed to represent a 
conservative position, may not reflect the current scientific consensus, and in most 
instances, will result in an overestimation of potential hazards. 

There is considerable scientific debate regarding the nature of dioxin toxicity. The EPA
mandated cancer slope factor of 150,000 (mg/kg-day)·1 is relied upon in incremental 
risk estimates for this baseline risk assessment. This CSF, published in HEAST, does 
not represent agency· wide consensus and is footnoted in the HEAST citation as under 
review and subject to change. However, this value is relied upon for risk assessments 
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under the CERCLA framework. This value may be changed (higher or lower) based on 
the EPA dioxin reassessment scheduled to be finalized soon. For dermal contact 
exposures in this baseline risk assessment, oral slope factors and reference doses 
adjusted for dermal exposure are used. The adjustments are based on studies on each 
individual parameter when available. However, the uncertainty involved in this 
adjustment method Is high. For inhalation exposures in this baseline risk assessment, 
EPA has requested that a provisional inhalation SF be used for benzo(a)pyrene. This 
value has been developed by the National Center for Environmental Assessment 
(NCEA) and Is based on a hamster evaluation using benzo(a)pyrene (USEPA, 2000b). 
The uncertainty involved in using a provisional inhalation slope factor could 
underestimate or overestimate risk for this constituent. 

7.2 Summary of the Ecological Risk Assessment 

This section documents the ecological risk evaluations conducted for the Site. The role 
of the ecological risk assessment is to 1) determine whether unacceptable risks might 
be posed to ecological receptors from chemical stressors, 2) derive constituent 
concentrations which would ensure that unacceptable risks are not posed to ecological 
receptors, and 3) provide the information necessary to make a risk management 
decision concerning the practical need and extent of remedial action. 

The ecological risk assessment process as defined by guidance can consist of eight 
steps and five scientific management decision points (SMDPs ). The ecological risk 
assessment process includes the following steps: 

• Preliminary Problem Formulation and Ecological Effects Evaluation 
• Preliminary Exposure Estimate and Risk Calculation 
• Problem Formulation: Assessment Endpoint Selection and Formulation of Testable 

Hypothesis 
• Conceptual Model Development: Conceptual Model Measurement Endpoint Selection 

and Study Design 
• Site Assessment to Confirm Ecological Sampling and Analysis Plan 
• Site Field Investigation 
• Risk Characterization 
• Risk Management 

Consistent with EPA guidance, the SMDP follow Steps 2 through 5 and Step 8. At the 
conclusion of the screening level ecological risk assessment (Step 1 and 2) for the Site, 
the initial SMOP of the ecological risk assessment process was reached. The Screening 
Level Ecological Risk Assessment (SLERA; RMT, 2002) indicated that potential 
conditions exist which result in or may result in a HQ greater than 1.0 for constituents 
observed at the Site; therefore, a refinement of COPC and problem formulation (Step 3) 
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was prepared. Ecological COPCs for surface water and sediment were not identified. 
The industrial nature of the site lacks quality ecological habitat areas capable of 
supporting ecological populations. Upon reaching the SMDP at the conclusion of the 
ecological COPC refinement process, additional ecological evaluations of the Site were 
not warranted. This information supports that an expanded problem formulation does 
not need to be prepared and further ecological risk evaluations are not deemed 
necessary for the Site. 

7.3 Basis for Remedial Action 

The response action selected in this ROD is necessary to protect public health or 
welfare or the environment from actual releases of hazardous substances into the 
environment. A response action is generally warranted if one or more of the following 
conditions is met: 1) the cumulative excess carcinogenic risk to an individual exceeds 
1 E-4 (using RME assumptions for either the current or reasonably anticipated future 
land use or current or potential beneficial use of ground/surface water; 2) the non
carcinogenic hazard index is greater than one (using RME assumptions for either the 
current or reasonably anticipated future land use or current or potential use of 
ground/surface water). The response action is warranted because: 

• Groundwater contains contaminants above the MCLs that contribute to an 
unacceptable risk. The groundwater exposures had the highest excess cancer risks 
and non-carcinogenic risks of the exposure scenarios evaluated. However, for both 
current and future populations to be exposed to contaminants would require that 
untreated potable supply wells be used in the contaminated plumes. Currently, all 
residences and businesses have access to City water. 

8.0 REMEDIAL ACTION OBJECTIVES (RAOs) 

RAOs are Site-specific clean-up objectives established for protecting human health and 
the environment. RAOs specify contaminants and media of concern, and potential 
exposure pathways and receptors [40 C.F.R. § 300.430 (e)(2)(1)]. RAOs Indicate a 
contaminant level and an exposure route, rather than a contaminant level alone, 
because protection of human and ecological receptors may be achieved by reducing or 
eliminating exposure pathways as well as by reducing contaminant concentrations. 

The RAOs were developed based on the results of the Human Health and Ecological 
Risk Assessment and based on ARARs. RAOs were not developed for soils, 
sediments, or surface water, as these three media do not pose elevated risk to human 
health or the environment based on the results of the Risk Assessment. RAOs were 
developed for groundwater, which poses elevated risk through hypothetical future 
ingestion by residents residing on the IMC Property. RAOs may be qualitative (e.g., to 
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prevent exposure to contaminated groundwater) or quantitative (e.g., to specify the 
maximum contaminant concentration in groundwater). 

The IMC groundwater plume is defined as COC impacted groundwater in the underlying 
aquifer of the IMC Property. Groundwater RAOs are presented in Table 20. 

Environmental 
Media 

Groundwater 

For Human Health 

Table 20 
Remedial Action Objectives 

• Prevent future human exposure (dermal contact, ingestion, and 
inhalation) to groundwater with contaminants above levels that are 
protective of beneficial groundwater use. 

• To restore groundwater to beneficial use in a reasonable time frame 

For Environmental Protection 
• To minimize migration of COCs from site groundwater to surface 

water. 

8.1 Cleanup Levels 

Cleanup levels are a subset of the RAOs, and they provide the measurable levels for 
the remedial actions for each medium. In the preamble to the final NCP, EPA explained 
that cleanup levels are based on applicable or relevant and appropriate requirements 
(ARARs} where they exist. In the cases where cleanup levels are not based on ARARs, 
numerical cleanup levels were developed following the EPA guidance document entitled 
Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation 
Manual (Part B, Development of Risk Based Preliminary Remediation Goals), Interim, 
December 1991 (EPA, 1991a) and USEPA's Office of Solid Waste and Emergency 
Response (OSWER) Directive 9355.0-30, Role of the Baseline Risk Assessment In 
Superfund Remedy Selection Decisions (EPA, 1991b). 

To meet the RAOs of reducing potential risk and migration at the Site, cleanup levels 
are established for use in reviewing the RA alternatives. Cleanup levels may be based 
on human health risk assessment, ecological risk assessment, potential migration to 
groundwater, and/or groundwater and surface water ARARs. 

Chemical-specific ARARs are available for groundwater in the form of Federal/State
specific groundwater standards. Site groundwater concentrations greater than 
Federal/State-specific groundwater standards are the following constituents: Beryllium, 
Fluoride, Cadmium, Nitrate, Lead, Benzene, and Thallium. Clean-up levels for 
groundwater are listed in Table 21. 
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Contaminant 

Beryllium 

Cadmium 

Thallium 

lead 

Fluoride 

Nitrate 

Benzene 

2,4-DNT 

Table 21 
Groundwater Cleanup levels 

MCL (ug/1) 

4 

5 

2 

15 

4,000 

10,000 

5 

10 (PQL) 
.. 

POL - practical quantltabon hm1t 

Max Found (ug/1) 

93 

18 

5.5 

47 

211,000 

142,000 

59 

1,310 

Potential migration from soil to groundwater was discussed previously. The Rl 
concluded that process residuals were a likely source of low pH, metals, fertilizer 
constituents, and DNTs to groundwater. Process residuals were removed during the 
NTCRA. The Former Sulfuric Acid Plant area was also identified as a source area of low 
pH to groundwater. Although control of future migration has been identified as a 
remedial objective, specific soil cleanup levels for migration control are not proposed. 
Rather the distinct low pH source area is addressed in the remedial alternatives. The 
low pH source area is characterized as subsurface soil with a soil pH value less than 
3.5 s.u. The low pH source area in the Former Sulfuric Acid Plantarea is estimated to 
be 31 , 700 cubic yards. This volume is based on information obtained during the 
October 2013 low pH soil evaluation. 

Assuming a saturated thickness ranging from 10 to 25 feet and a porosity of 0.3, the 
volume of potentially affected groundwater Is estimated to range from 17 to 44 million 
gallons. 

9.0 DESCRIPTION OF REMEDIAL AlTERNATIVES 

Several potentially applicable remedial alternatives were assembled and screened to 
identify those that warrant a more detailed analysis. The alternatives were screened 
based on the anticipated effectiveness, implementability, and relative cost with respect 
to IMC Site conditions. Based on the results of the preliminary screening process, the 
remedial alternatives listed below have been retained for detailed analysis. 
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Remedial Alternatives 

1: No Action. 
2: Infiltration Galleries and ICs. 
3: Phytoremediation and ICs. 
4: Ex Situ Soil Treatment and Replacement 

The following table lists the capital costs, O&M costs, and total present worth costs of 
each of the retained Remedial Alternatives: 

Alternative Capital Cost Annual O&M Costs Present Value 
(3% rate of return) 

1- No Action $0 $0 $0 

2 -Infiltration Galleries $1,150,000 $100.400 $2,190,000 

3 - Phytoremediatlon $492,000 $117,600 $2,300,000 

4 - Ex Situ Soil Treatment and $4,119,000 $100,400 $5,160,000 Replacement 

9.1 Common Elements of Each Remedial Alternative 

With the exception of Alternative 1, all the remedial action alternatives include: 

• JCs are non-engineered instruments, such as administrative and/or legal controls, 
that help to minimize the potential for human exposure to contamination and/or 
protect the integrity of a remedy. Institutional controls for site-wide groundwater 
use restrictions would be kept in place until cleanup levels in groundwater are 
met. In addition to the institutional controls, engineered controls such as the 
existing security fencing would be maintained to limit access to the Site. 

• Performance monitoring would include a baseline sampling event just prior to 
implementing the remedy and semiannual groundwater monitoring following 
implementation. If monitoring data suggest, after a reasonable record has been 
established that Jess frequent monitoring is appropriate, then the monitoring 
frequency will be reduced. Two to four additional groundwater monitoring wells 
are proposed to monitor the performance of this alternative. On an annual basis, 
an upstream and downstream surface water sample will be collected from 
Fairforest Creek to confirm that water quality is maintained. Surface water 
samples will be collected for the same analytical parameters as groundwater. If 

101 



IMC SUPERFUND SITE RECORD OF DECISION 

the groundwater monitoring frequency is adjusted, surface water sampling will be 
conducted at the same frequency as groundwater sampling. 

9.2 Description of Alternatives/Remedy Components 

9.2.1 Alternative 1 - No Action 

Estimated Capital Costs: $0 
Annual O&M Costs: $0 
Total Present Worth Costs: $0 
Estimated time to construct: None 
Estimated time to achieve RAOs: None 

As required by the NCP. the No Action alternative, reflecting no further action for 
groundwater or the source of low pH to groundwater, is evaluated as a baseline for 
comparison to other alternatives. Under this alternative, reduction in COC 
concentrations will rely on natural physical and chemical processes. Neither 
groundwater use restriction nor a groundwater monitoring program will be implemented 
under this alternative. 

9.2.2 Alternative 2: Infiltration Galleries 

Estimated Capital Costs: $1,150,000 
Annual O&M Costs: $100,400 
Total Present Worth Costs: $2,190,000 
Estimated time to construct: 3 months 
Estimated time to achieve RAOs: 15 years 

Alternative 2 consists of source remediation for the Northeast groundwater area by 
applying neutralization chemicals to subsurface soil in the source area. Figure 31 
depicts a hypothetical layout of infiltration galleries. Each gallery would be constructed 
of perforated 2-foot diameter pipe laid horizontally at a depth of 8 to 1 0 feet bls. The 
infiltration galleries are proposed to be arrayed in three rows. The first row is located 
within the affected soil area. The second row is located about one-third the distance 
from the affected soil area to Fairforest Creek. The third row is located about half the 
distance from the second row to Fairforest Creek. Each pipe would be filled with a 
neutralizing chemical solution such as sodium carbonate. The chemical would drain by 
gravity from the pipe, neutralizing underlying soil. Eventually, the infiltrated 

102 



IMC SUPERFUND SITE RECORD OF DECISION 

H 

_,. 
• 

• ...... 

-

--(_ '~ 

!/: -~- ~ ~ 
) "'·~·. ) • '-Z"· -·/ 

-ll 

\.! ... ,_ ~\ .... ..,..,', 
jj 

:( /. 
/. 

,.~ IIW 10 

------.. 

.., _ _I 
IIWN Y'tl.tA/ 

W#.o.&.A 1M' ~.\IJ ~ . _I .r--~ ........ -·-· '111• 
Mw, ,, ,__...,. - uv.; '' .... . 

,. ......... ·'"'"'" 

-• 
• llW ., • 

--__ :=::.::::==J. 

feel 

Figure 31 
Alternative 2 - Infiltration Galleries 

103 

LEGFNO 

0 Area of lOw pH Soil(< 3 Ssul 

e Mcnllaring Well 

a Mcnitanng w.ll • Abllndontd 

• Proposed Momloring Wet 

MW..14 Shalow WeK Num._. 

MW.H" Oeep Well Number 

Property Bound.ry 

Approximate Soulhem Propeny 
Una After Piln::al Sold 10 Cily of 
Spartllnt..rg in Augull2011 

Sltum 

lntem14tent5moam 

- Focused Removal Ad ion MIS 

Former Sullnic: Acid 
Planl At• (Approximalol 

Groundolater with pH < 4. 0 su 

Praceu Residual Ataas 

...___., lnlltration Trench 



IMC SUPERFUND SITE RECORD OF DECISION 

neutralization chemical would begin to neutralize groundwater beneath and 
downgradient of the infiltration galleries, or, at a minimum, the treated soil would cease 
to be a continuing source of low pH to the groundwater. The metals present in the 
affected groundwater above MCLs are the result of native minerals being mobilized by 
the low pH conditions. Increasing the pH of the groundwater will allow the metals to 
precipitate from the groundwater flow. Increasing pH is expected to also have a positive 
effect on fluoride and nitrate concentrations in groundwater. Fluoride is anticipated to 
bond with existing aluminum and become less soluble in the aquifer as the pH 
increases. Nitrate is subject to denitrification under favorable geochemical conditions, 
one of which is a pH near neutral. Fluoride and nitrate are anticipated to attenuate in the 
affected groundwater area as the effects of the previous removal actions and increasing 
groundwater pH values become apparent over time. 

Eight quarterly infiltration events are proposed for the infiltration galleries within the 
affected soil area. Four infiltration events are proposed for the downgradient infiltration 
galleries. The timing of downgradient infiltration events is anticipated to be quarterly, but 
the timing and distribution of downgradient infiltration will be adjusted as appropriate 
based on performance monitoring results. 

Operation and Maintenance (O&M) Components 

O&M components include groundwater monitoring and reporting, inspecting the fence 
and mowing the site twice a year. 

Expected Outcomes 

Once continuing sources of low pH to the groundwater have been neutralized, 
permanent improvement of the downgradient groundwater is expected to occur. Low pH 
groundwater increases the solubility of metals and causes some naturally occurring 
metals in soil to dissolve into the groundwater at concentrations exceeding their 
respective MCLs. When the pH of groundwater in the affected area increases 
sufficiently, these metals will no longer be present in groundwater above their MCLs. As 
the pH of groundwater increases, fluoride will bond with the aluminum present in the 
groundwater to form insoluble compounds. While nitrate is not anticipated to be directly 
affected by changes in groundwater pH, previous removal actions have removed the 
sources of nitrates at the Site, so groundwater concentrations will diminish over time. 
Once the groundwater becomes closer to neutral pH, conditions may become favorable 
for denitrification. 
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9.2.3 Alternative 3: Phytoremediation 

Estimated Capital Costs: $492,000 
Annual O&M Costs: $117,600 
Total Present Worth Costs: $2,300,000 
Estimated time to construct: 6 months 
Estimated time to achieve RAOs: 30 years 

Alternative 3 addresses the affected groundwater in the Northeast groundwater area by 
providing hydraulic containment using a phytoremediation system. This is accomplished 
by the installation of rows of trees in the downgradient area of the low pH plume. An 
array of approximately 150·trees in three rows on 10-foot centers is proposed, but 
subject to revision during RD. Several species of trees (to be determined) will be 
incorporated into the design. The downgradient portion of the affected groundwater 
area, along the floodplain of Fairforest Creek, was selected for the phytoremediation 
system because the water table is located about 1 0 feet bls and bedrock is located 
about 20 feet bls - providing reasonable conditions for phytoremediation to be 
successful. Nearer the source area, the water table is much deeper, making it harder for 
the root systems of the trees to reach the water table. The trees would be installed 
using Tree Well® technology that forces the tree roots to reach downward to the 
affected shallow groundwater. In addition to hydraulic containment provided by 
transpiration of groundwater, sequestration of metals and neutralizing of pH is 
anticipated to occur to some extent in the immediate vicinity of the tree roots. Figure 32 
shows the proposed location for phytoremediation. 

This alternative does not include additional source material remediation beyond what 
has already been conducted. However, site-wide performance groundwater monitoring 
is included in this alternative. Two to four additional wells would be installed to monitor 
the performance of the phytoremediation system. 

Operation and Maintenance (O&M) Components 

Once the trees are installed, ongoing inspection will be required. In addition, the Site 
will be mowed and the fence inspected twice a year. Groundwater monitoring and 
reporting is also included. 

Expected Outcomes 

Phytoremediation provides some hydraulic control of the Northeast affected 
groundwater area via rhizofiltration and phytovolatilization and also provides some 
removal of constituents in the affected groundwater area via sequestration at the root 
zone of the trees. Installation of trees to maintain hydraulic control of the low pH plume 
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would effectively mitigate the further downgradient flow of groundwater and would be 
effective as long as the trees are in place and transpiring. To the extent that 
sequestration of COCs and neutralizing of pH occurs within the phytoremediation 
system, these processes would be effective and permanent. When the pH of 
groundwater in the affected area increases sufficiently by natural flushing, these COCs 
would no longer be soluble above their MCls. 

9.2.4 Alternative 4: Ex Situ Soil Treatment and Replacement 

Estimated Capital Costs: $4,119,000 
Annual O&M Costs: $100,400 
Total Present Worth Costs: $5,160,000 
Estimated time to construct: 6 months 
Estimated time to achieve RAOs: 15 years 

Alternative 4 includes the excavation and treatment of subsurface low pH soil in the 
Former Sulfuric Acid Plant area that serves as a continuing source for low pH to the 
Northeast Area groundwater. To access the affected soil {low pH source material), 
overburden soil would need to be removed and set aside for later backfilling of the 
excavation. Additional unaffected soil would also be removed along the excavation 
sidewalls to create stable, safe slopes. The low pH soil would be mixed with a 
neutralizing agent. Treatment of the soil would likely occur within the excavation, but the 
soil would be moved and mechanically mixed during treatment. By neutralizing the low 
pH source in the subsurface soil, the pH in the underlying and downgradient 
groundwater would increase. The metals present in the affected groundwater above 
MCLs are the result of native minerals being mobilized by the low pH conditions. 

Increasing the pH of the groundwater will allow the metals to precipitate from the 
groundwater flow. Increasing pH is expected to also have a positive effect on fluoride 
and nitrate concentrations in groundwater. Fluoride is anticipated to complex with 
existing aluminum and become less soluble in the aquifer as the pH increases. Nitrate is 
subject to denitrification under favorable geochemical conditions, one of which is a pH 
near neutral. Fluoride and nitrate are anticipated to attenuate in the affected 
groundwater area as the effects of the previous removal actions and increasing 
groundwater pH values become apparent over time. Figure 33 shows the location of 
the excavation for Alternative 4. 

Operation and Maintenance 

Annual costs included for this alternative include mowing and inspecting the fence twice 
a year and groundwater monitoring/reporting. 
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Expected Outcomes 

Excavation and treatment of low pH soil with neutralizing chemicals would effectively 
and permanently treat the source of low pH to affected groundwater, allowing the pH of 
groundwater to increase over time. Low pH groundwater increases the solubility of 
metals and causes some naturally occurring metals in soil to dissolve into the 
groundwater at concentrations exceeding their respective MCLs. When the pH of 
groundwater in the Northeast groundwater area is sufficiently Increased, these metals 
would no longer be soluble above their MCLs. 

9.3 Distinguishing Features 

Distinguishing features among the alternatives include: 

• Alternatives 2 and 3 are in-situ treatment. 
• Alternative 4 addresses soil only. 
• Alternative 4 is ex-situ treatment. 

9.4 Key ARARs for the Alternatives 

Alternative 1 does not have any action-, chemical-, or location-specific ARARs since 
there are no remedial actions associated with this alternative. 

Action-Specific ARARs unique to Alternative 2 include federal underground injection 
control requirements {40 CFR 144.82(a){1)) and South Carolina underground injection 
well operation, monitoring and abandonment requirements applicable to Class V.A. 
injections wells including "subsurface distribution systems" such as infiltration galleries 
(SCDHEC R. 61-87). 

ARARs common to Alternatives 2, 3 and 4 Include RCRA waste characterization, 
storage and disposal requirements for excavated soils, cuttings from well Installation, 
and/or wastewaters {40 CFR Parts 262, 264,265,268 and SCDHEC R. 61-79), and 
South Carolina monitoring well installation, operation and abandonment requirements 
(SCDHEC R. 61-71 H). These alternatives all involve land disturbance activities and thus 
must also comply with South Carolina regulatory requirements for managing storm 
water runoff {SCDHEC R. 61-9, R. 72-3071) and fugitive dust emissions from land 
disturbing activities (SCDHEC R. 61-62.6 Section Ill). 

Alternatives 2 and 3 pose potential impacts to aquatic systems from land disturbance 
activities in or near floodplains and/or wetlands and thus must also meet the Location
specific ARARs associated with protection of Fairforest Creek, the floodplain of 
Fairforest Creek, and the wetlands around Fairforest Creek. These requirements 
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include Clean Water Act ARARs prohibiting the discharge of dredge or fill material into 
waters of the United States including jurisdictional wetlands (40 CFR 230.10), general 
conditions in the Nationwide Permit (38) Cleanup of Hazardous and Toxic Waste that 
are relevant and appropriate to jurisdictional wetlands (33 CFR 323.3(b)), and Executive 
Orders 11990 and 11988 "to-be-considered" in actions involving potential impacts to, or 
taking place within, wetlands or floodplains, respectively. 

Alternatives 2, 3 and 4 all involve technologies designed to meet the groundwater 
restoration RAO and thus must satisfy the chemical-Specific ARARs used in developing 
the Site groundwater cleanup goals, which include SDWA MCLs and the equivalent 
South Carolina Primary Drinking Water Regulations as set forth in in R.61-58. 

10.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section of the ROD compares the alternatives against the nine criteria listed in 40 
C.F.R. § 300.430(e)(9)(iii) of the NCP, noting how each compares to the other 
alternatives. A more detailed evaluation of the alternatives against the nine criteria can 
be found in the FFS. As required, EPA evaluated the alternatives using the nine criteria 
listed in the NCP. Two of the nine criteria, overall protection of human health and the 
environment and compliance with ARARs, are threshold criteria. If an alternative does 
not meet these two criteria, it cannot be considered any further as the Site remedy. 

Five of the criteria are balancing criteria: long-term effectiveness and permanence; 
reduction of toxicity, mobility, or volume of contaminants through treatment; short-term 
effectiveness; implementability; and cost. The EPA can make tradeoffs between the 
alternatives with respect to the balancing criteria. 

Two of the criteria are modifying criteria, state/support agency acceptance and 
community acceptance. 

10.1 Overall Protection of Human Health and the Environment 

This criterion determines whether an alternative eliminates, reduces, or controls threats 
to public health and the environment through institutional controls, engineering controls, 
or treatment. This is a threshold criterion. 

Migration of low pH source material at the source area through infiltration to 
groundwater is not addressed in Alternatives 1 and 3. Alternatives 2 and 4 provide 
source area remediation. Alternative 2 provides source area remediation via infiltration 
trenches that directly neutralize low pH source material beneath the trenches and 
groundwater downgradient of the trenches. Alternative 4 provides source area 
remediation by excavating and directly mixing neutralization chemicals in subsurface 
soil within the delineated source area. Alternatives 2, 3 and 4 are protective of human 
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health because these alternatives, over time, restore groundwater to be used as a 
drinking water source. Alternatives 2 through 4 provide institutional controls to ensure 
the groundwater is not used as a drinking water source until it is restored. Alternatives 
that include source control are expected to have better protection of human health and 
the environment because they reduce the time frame for restoration of groundwater. 

10.2 Compliance with ARARs 

This criterion addresses whether or not a remedy is expected to meet any identified 
"applicable" or "relevant and appropriate" federal or more stringent state environmental 
laws or regulations (i.e., ARARs) under CERCLA Section 121(d). Alternatively, it will 
evaluate whether a waiver of an ARAR can be invoked under CERCLA Section 
121(d)(4). 

Applicable requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance found at a CERCLA site. Only those promulgated state standards that 
are identified by a state in a timely manner and that are more stringent than federal 
requirements may be applicable. 40 C.F.R. § 300.5. 

Relevant and appropriate requirements are those cleanup standards, standards of 
control, and other substantive requirements, criteria, or limitations promulgated under 
federal environmental or state environmental or facility siting laws that, while not 
"applicable" to a hazardous substance, pollutant, contaminant, remedial action, location, 
or other circumstance at a CERCLA site, address problems or situations sufficiently 
similar to those encountered at the CERCLA site that their use is well-suited to the 
particular site. Similarly, only those promulgated state standards that are identified in a 
timely manner and are more stringent than federal requirements may be relevant and 
appropriate. 40 C.F.R. § 300.5. 

All alternatives except Alternative 1 would be designed to comply with action- and 
location-specific ARARs. Key ARARs for each alternative are provided in Section 9.4 
of this ROD. 

10.3 Long· Term Effectiveness and Permanence 

The long-term effectiveness and permanence of remedial alternatives describes how 
well an alternative maintains its level of protection of human health and the environment 
(the first threshold criterion) and its attainment of ARARs (the second threshold 
criterion) over time. 
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Long-term effectiveness varies between the alternatives on the basis of completeness 
and permanence. Alternatives 2, 3, and 4 include institutional controls and performance 
monitoring until remedial objectives are attained. Alternatives 2 and 4 supplement 
institutional controls and increase long-term effectiveness because they address the 
source of low pH materials to groundwater. Alternative 3 supplements institutional 
controls with some hydraulic control of the affected groundwater and is expected to also 
provide some in situ treatment of the affected groundwater at downgradient portions of 
the Northeast groundwater area, but would have a negligible effect on the overall time 
frame to achieve remedial goals. 

10.4 Reduction of Toxicity, Mobility or Volume of Contaminants Through 
Treatment 

Reduction ofT oxicity, Mobility or Volume (T IMN) describes in more detail the 
mechanism(s) by which each alternative attains the level of protection of human health 
and the environment (the first threshold criterion) and the attainment of ARARs (the 
second threshold criterion). The source remediation component of Alternatives 2 and 4 
treat or remove low pH materials and further reduce the mobility of COCs. The mobility, 
toxicity, and volume of affected groundwater are addressed in Alternatives 2 and 3. 
Alternative 3 is expected to provide some in situ treatment of affected groundwater. 

10.5 Short-Term Effectiveness 

The short-term effectiveness of remedial alternatives relates to how well an alternative 
achieves a level of protection of human health and the environment (the first threshold 
criterion) and attains ARARs (the second threshold criterion) during implementation or 
installation of the remedial alternative. In some cases, implementation of the alternative 
could temporarily increase risk and exposure pathways to receptors. Alternative 1 would 
have little to no adverse short-term effects on the local community. Alternatives 2, 3, 
and 4 would potentially have a moderate impact on the neighboring residential area 
because of truck traffic associated with bringing materials onto the site to implement the 
remedies. 

Alternative 1 would have no adverse effects on site workers. Excavations that are 
potentially a part of Alternatives 2, 3 and 4 have a potential for short-term adverse 
effects, but these can be controlled by safe construction practices. pH adjusting 
chemicals to be handled in association with Alternatives 2 and 4 have a potential for 
short-term adverse effects, but these can be controlled by work practices. 

10.6 lmplementability 

Implementing remedial alternatives involves design, planning, construction or 
installation, and operation of the various machinery and human components of remedial 

112 



IMC SUPERFUND SITE RECORD OF DECISION 

technologies. The efficiency with which an alternative can be installed and operated 
impacts how well an alternative achieves its level of protection (the first threshold 
criterion) and attains ARARs (the second threshold criterion). In some cases, 
implementation of the alternative could be technically difficult or impossible given site
specific limitations. The No Action alternative is the simplest alternative to implement. 

None of the alternatives have significant implementability issues. Alternative 3, which 
includes installation of downgradient treatment components, may require consideration 
of floodplain/wetland issues. Alternative 2 may require an UIC permit to apply 
neutralizing/buffering agents at the low pH source area via an infiltration trench. 
Phytoremediation included in Alternative 3 could be adversely impacted by low pH if pH 
adjustments are not made in the localized area. 

10.7 Cost 

This criterion evaluates the estimated capital and O&M costs as well as present worth 
costs. Present worth costs are the total costs of an alternative over time in terms of 
today's dollars (i.e., present worth costs correct for expected inflation). The cost 
estimates are expected to be accurate within a range of +50 to -30 percent. 

The costs for Alternatives 2 through 4 are based upon the various construction costs 
(capital costs), O&M costs that are required for implementation, and groundwater 
monitoring and reporting costs. Alternative 1 has no cost associated with it because no 
actions are taken. The capital cost associated with implementing Alternative 3 is low 
compared to Alternatives 2 and 4, but that alternative does not address the source of 
low pH to groundwater. Therefore, the duration of Alternative 3 is longer and the total 
present worth is higher relative to Alternative 2. Of the alternatives that address the 
source of low pH to groundwater, Alternative 2 has a significantly lower overall cost 
compared to Alternative 4. · 

10.8 State/Support Agency Acceptance 

This criterion considers whether the state agrees with the EPA's analyses and 
recommendations of the Rf/FS and the Proposed Plan. This is a modifying criterion. 
The SC DHEC supports the EPA's selection of Alternative 2 for site remediation. 

10.9 Community Acceptance 

This criterion considers whether the local community agrees with the EPA's analyses 
and preferred alternative. Comments received on the Proposed Plan are important 
Indicators of community acceptance. This is a modifying criterion. The Proposed Plan 
Fact Sheet was mailed to the public prior to the commencement of the public comment 
period which ran from June 9 to July 9, 2014. The notice of the availability of project 
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documents was published in the Spartanburg Herald on June 1 0, 2014. The public 
meeting was held on June 26, 2014. 

10.10 Summary of the Comparative Analysis 

Based on the comparative analysis above, Alternative 2 is the best alternative for the 
IMC Site. It addresses the low pH soil and the low pH groundwater both at the source 
and downgradient. It is relatively safe, cost-effective, and easily implemented. 

11.0 PRINCIPAL THREAT WASTES 

The NCP establishes an expectation that EPA will use treatment to address the 
principal threats posed by a site, whenever practicable. 40 C.F.R. §300.430(a)(1 )(iii). 
Principal threat wastes are source materials that are considered highly toxic or highly 
mobile, that cannot be reliably contained, or present a significant risk to human health or 
the environment. The IMC Site does not contain principal threat wastes. 

Low pH soils (less than 3.5 s.u.) decrease with depth with the lowest values found 
greater than 10 feet bls, generally extending vertically to the groundwater table. pH 
does not have a risk based target, however low pH soil causes low pH water which in 
turn mobilizes naturally occurring metals from native soil at concentrations above the 
groundwater cleanup levels. The low pH soils are located in the former sulfuric acid 
area. This area is considered to be the primary source of metals impacts to 
groundwater at the IMC Site. 

The selected remedy satisfies the statutory preference for treatment as a principal 
element of the remedy (i.e., reduce the toxicity, mobility, or volume of hazardous 
substances through treatment) since the low pH soil is being treated. 

12.0 SELECTED REMEDY 

Alternative 2, the selected remedial alternative for the IMC Site, will address the 
contaminated groundwater and the low pH soil at the Site. It provides for in-situ 
treatment of the soil and groundwater that contains contaminants above the cleanup 
levels. ICs will be implemented to specifically restrict future withdrawal of groundwater 
from the IMC Site until it is restored. 

Alternative 2 meets the threshold criteria, protection of human health and the 
environment and compliance with ARARs. It also provides the best balance among the 
balancing criteria and meets the acceptance of the state (SC DHEC) and the 
community. 
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12.1 Summary of the Rationale for the Selected Remedy 

Alternative 2 was chosen because of the combination of ease of implementation, good 
results from the NTCRA, and treatment of contamination in-situ. Alternative 2 meets 
both the threshold criteria - protection of human health and the environment and 
compliance with ARARs. It also provides the best balance among the balancing criteria 
and meets the acceptance of the state (SC DHEC) and the community. 

12.2 Description of the Selected Remedy 

The following is a description of the Selected Remedy. Although the EPA does not 
expect significant changes to this remedy, it may undergo minor changes as a result of 
the remedial design and construction processes. Any changes to the remedy described 
in this ROD would be documented using a technical memorandum in the Administrative 
Record, an Explanation of Significant Differences (ESD) or a ROD amendment, as 
appropriate and consistent with the NCP and with EPA policy and guidance. 

12.2.1 Cleanup Levels 

The hypothetical groundwater future ingestion pathway was the only pathway in the 
HHRA with potential risks/hazards above EPA target range. The cleanup levels are 
based on the chemical-specific ARARs (e.g., MCLs or non-zero MCLGs). See Table 21 
for a complete list of groundwater cleanup levels. 

12.2.2 Volume of Contamination Requiring Remediation 

The low pH source area in the Former Sulfuric Acid Plant area is estimated to be 
approximately 31,700 cubic yards. This volume is based on information obtained during 
the October 2013 low pH soil evaluation described previously. The delineation of 
affected source material will be refined during the RD. 

The affected groundwater area addressed in this ROD is shown in Figure 34. Assuming 
a saturated thickness ranging from 10 to 25 feet and a porosity of 0.3, the volume of 
potentially affected groundwater, as delineated in Figure 34, is estimated to range from 
17 to 44 million gallons. 

12.2.3 Components of the Selected Remedy 

The selected remedy for source remediation is infiltration galleries, groundwater 
monitoring and ICs to achieve cleanup levels at the IMC Site. 
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The components of the selected remedy are: 

• Installation of a series of infiltration galleries. Each gallery will be constructed of 
perforated 2-foot diameter pipe laid horizontally at a depth of 8 to 10 feet bls. The 
infiltration galleries are proposed to be arrayed in three rows. The first row is located 
within the affected soil area. The second row is located about one-third the distance 
from the affected soil area to Fairforest Creek. The third row is located about half the 
distance from the second row to Fairforest Creek. 

• Each pipe would be filled with a neutralizing chemical solution such as sodium 
carbonate. The chemical would drain by gravity from the pipe, neutralizing 
underlying soil. Over time, the infiltrated neutralization chemical would begin to 
neutralize groundwater beneath and downgradient of the infiltration galleries, or, at a 
minimum, the treated soil would cease to be a continuing source of low pH to the 
groundwater. 

• Eight quarterly infiltration events are proposed for the infiltration galleries within the 
affected soil area. Four infiltration events are proposed for the downgradient 
infiltration galleries. The timing of downgradient infiltration events is anticipated to be 
quarterly, but the timing and distribution of downgradient infiltration will be adjusted 
as appropriate based on performance monitoring results. 

• Institutional controls for site-wide groundwater use restrictions will be kept in place 
until constituent concentrations in groundwater are at or below MCLs. In addition to 
the institutional controls, engineered controls such as the existing security fencing 
would be maintained to limit access to the Site. 

• Periodic performance groundwater monitoring would be conducted as part of this 
remedy. Performance monitoring would include a baseline sampling event just prior 
to implementing the remedy and semiannual groundwater monitoring following 
implementation. If monitoring data suggest, after a reasonable record has been 
established, that less frequent monitoring is appropriate, then the monitoring 
frequency will be reduced. Two to four additional groundwater monitoring wells are 
proposed to monitor the performance of this remedy. 

• On an annual basis, an upstream and downstream surface water sample will be 
collected from Fairforest Creek to confirm that water quality is maintained. 

• In the Process Residual groundwater area, source material has been removed, 
limestone placed in the excavations prior to backfilling to provide buffering to the low 
pH groundwater and remediation of groundwater is occurring. Performance 
groundwater monitoring will be conducted in this area also. 
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The goal of the remedial action Is to restore the groundwater to its beneficial use within 
a reasonable time frame. Until this goal is achieved, ICs will be implemented to prevent 
human exposure to contaminated groundwater. Public water is available in the area 
and is supplied from municipal wells. 

12.3 SUMMARY OF THE ESTIMATED REMEDY COSTS 

Table 22 provides line item costs used in the cost estimate. This estimate is expected 
to be within +50% and -30% of the actual costs of the remedy. The remedy is estimated 
to cost $2.19 million. 

Table 22 - Alternative 2 Present Worth Cost Estimate 

DESCRIPTION QUANTITY UNIT UNIT PRICE SUBTOTAL TOTAL 

I CAPITAL COSTS 
Source Remediation 

Mobilization 1 L.S. 31,000 31,000 
Site Preparation/Restoration 1 L.S. 129 000 129,000 

---
Trenching 1 L.S. 370,000 370,000 

Demobilization 1 L.S. 20000 20000 
Chemical Fill 1 L.S. 240,000 240,000 

$790,000 
" 

Wells and IC -- --------·--
Engineering Plan and IC 

Document 
1 L.S. 20.000 20,000 

~ 

Monitoring Wells 4 well 6,500 26,000 ; 
" 

$46,000 
Permitting/Design/Consulting 83,600 

Contingency (25%) l 229,900 -
Total Capital Costs $1,150,000 

O&MCOSTS 
Mow 2 times a vear 6,400 -

Inspect fence 2 times a year 2,000 
Groundwater monitoring and 92,000 

reporting 
Total Annual Costs $100,400 (15 year present worth) $1,042,152 

L . Total Cost for Remedy $2,190,000 

12.4 EXPECTED OUTCOME OF THE SELECTED REMEDY 

The expected outcome of the selected remedy is the restoration of the groundwater that 
will allow for its unrestricted use. Groundwater is affected by contaminants from this 
Site. Groundwater flows toward and discharges into surface water, however, Rl 
sampling revealed little impact. The ecological risk assessment concluded that the risks 
were negligible and no further ecological investigation was warranted. Table 23 
summarizes the cleanup levels and the risks when cleanup levels are achieved. 
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Table 23- Cleanup Levels and Associated Risk 

Groundwater Risk at Cleanup Level1 

Cleanup Levels Basis CHEMICAL OF CONCERN 
(ugll) Risk HQ 

Beryllium 4 MCL 2.2 E-4 0.05 
Cadmium 5 MCL NC 0.27 

Lead 15 Federal Action Level NC NC 
Thallium 2 MCL NC NC 
Fluoride 4,000 MCL NC 1.8 
Nitrate 10,000 MCL NC 0.17 

Benzene 5 MCL 3.23 E-6 0.03 
2,4-DNT 10 RL 8.0 E-5 0.1 

ug/L - Micrograms per liter MCL - EPA Maximum Contaminant Level 
RL- Laboratory reporting limit 
NC - Not calculated due to absence of published slope factor and/or reference dose 
1 - Risk calculated based on hypothetical future residential use of groundwater as the sole potable 
source of water. This exposure pathway Is not a completed pathway at this Site. 

13.0 STATUTORY DETERMINATIONS 

13.1 Protection of Human Health and the Environment 

This remedy protects human health and the environment by neutralizing low pH source 
material that acts as a continuing source of low pH to the groundwater and by 
neutralizing groundwater downgradient of the source area. As the continuing source is 
depleted, natural processes, over time, will restore groundwater quality. Performance 
monitoring allows the progress of this remedy to be tracked. Existing monitoring wells 
are located just downgradient of the three proposed lines of infiltration galleries. Two to 
four additional monitoring wells will improve the distribution of monitoring locations for 
this remedy. Institutional and engineering controls would be used to protect human 
health and the environment in the short term while treatment and natural processes are 
underway. The exceedances of metals MCLs in the affected groundwater area are the 
result of natural formation constituents being mobilized by low pH conditions. pH 
adjustment is expected to have a positive effect on fluoride and nitrate concentrations in 
groundwater. Fluoride is anticipated to combine with existing aluminum and become 
less soluble in the aquifer as the groundwater pH increases. Nitrate is subject to 
denitrification under favorable geochemical conditions, one of which is a pH near 
neutral. Fluoride and nitrate are anticipated to attenuate in the affected groundwater 
area as the effects of the previous removal actions and neutralization become apparent 
over time. Although affected groundwater is unlikely to be consumed under any 
reasonably anticipated future land use, institutional controls would ensure that supply 
wells are not installed in the affected area until constituent concentrations in 
groundwater are at or below MCLs. 
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13.2 Compliance with Applicable or Relevant and Appropriate Requirements 

Section 121(d) of CERCLA, as amended, specifies in part, that remedial actions for 
cleanup of hazardous substances must comply with requirements and standards under 
federal or more stringent state environmental laws and regulations that are applicable or 
relevant and appropriate (i.e .• ARARs) to the hazardous substances or particular 
circumstances at a site unless such ARAR(s) are waived under CERCLA Section 
121(d) (4). See also 40 C.F.R. § 300.430(f)(1 )(ii)(B). ARARs include only federal and 
state environmental or facility siting laws/regulations and do not include occupational 
safety or worker protection requirements. Compliance with OSHA standards is required 
by 40 C.F.R. § 300.150 and therefore the CERCLA requirement for compliance with or 
wavier of ARARs does not apply to OSHA standards. 

Under CERCLA Section 121(e)(1), federal. state, or local permits are not required for 
the portion of any removal or remedial action conducted entirely 'on-site' as defined in 
40 C.F.R. § 300.5. See also 40 C.F.R. §§ 300.400(e)(1) & (2). Also, CERCLA 
response actions must only comply with the "substantive requirements," not the 
administrative requirements of a regulation or law. Administrative requirements include 
permit applications, reporting, record keeping, inspections, and consultation with 
administrative bodies. Although consultation with state and federal agencies 
responsible for issuing permits is not required, it is often recommended for determining 
compliance with certain requirements such as those typically identified as Location
Specific ARARs. See EPA, OSWER Directives No. 9234.1-01 and 9234.1-02, CERCLA 
Compliance with Other Laws Manual: Parts 1 and Part II (August 1988 and 1989). 

Applicable requirements, as defined in 40 C.F.R. § 300.5, means those cleanup 
standards, standards of control, and other substantive requirements, criteria, or 
limitations promulgated under federal environmental or state environmental or facility 
siting laws that specifically address a hazardous substance, pollutant, or contaminant, 
remedial action, location, or other circumstance at a CERCLA site. Only those state 
standards that are identified by the state in a timely manner and that are more stringent 
than federal requirements may be applicable. Relevant and appropriate requirements, 
as defined in 40 C.F.R. § 300.5, means those cleanup standards, standards of control, 
and other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that, while not "applicable" to 
a hazardous substance, pollutant, or contaminant, remedial action, location, or other 
circumstance at a CERCLA site, address problems or situations sufficiently similar to 
those encountered at a CERCLA site that their use is well suited to the particular site. 
Only those state standards that are identified by the state in a timely manner and that 
are more stringent than federal requirements may be relevant and appropriate. 
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Per 40 C.F.R. § 300.400(g)(5), only those state standards that are promulgated, are 
Identified in a timely manner, and that are more stringent than federal requirements may 
be applicable or relevant and appropriate. For purposes of identification and notification 
of promulgated state standards, the term promulgated means that the standards are of 
general applicability and are legally enforceable. State ARARs are considered more 
stringent where there is no corresponding federal ARAR, where the State ARAR 
provides a more stringent concentration of a contaminant, or the where a State ARAR is 
broader in scope than a federal requirement. See EPA, OSWER Pub. No. 9234.2-
05/FS, CERCLA Compliance with State Requirements (December 1989). 

In addition to ARARs, the lead and support agencies may, as appropriate, identify other 
advisories, criteria, or guidance to be considered for a particular release that may be 
useful in developing Superfund remedies. See 40 C.F.R. § 300.400(g)(3). The "to-be
considered" (TBC) category consists of advisories, criteria, or guidance that were 
developed by EPA, other federal agencies, or states that may assist in determining, for 
example health-based levels for a particular contaminant for which there are no ARARs 
or the appropriate method for conducting an action. TBCs are not considered legally 
enforceable and, therefore, are not considered to be applicable for a site but typically 
are evaluated along with Chemical-specific ARARs as part of the risk assessment to 
determine protective cleanup levels. See EPA, OSWER Directives No. 9234.1-01 and 
9234.1-02, CERCLA Compliance with Other Laws Manual: Parts 1 and Part II (August 
1988 and 1989), Section 1.4. 

In accordance with 40 C.F.R. § 300.400(g), EPA and the State of South Carolina have 
identified the potential ARARs and TBCs for the evaluated alternatives. Tables 24, 25, 
and 26 lists respectively the Chemical-, Action, and Location-Specific ARARs/TBCs for 
the selected remedial alternative. 

ARAR Categories 
For purposes of ease of identification, the EPA has created three categories of ARARs: 
Chemical-, Location- and Action-Specific. Under 40 C.F.R. § 300.400(g)(5), the lead 
and support agencies shall identify their specific ARARs for a particular site and notify 
each other in a timely manner as described in 40 C.F.R. § 300.515(d). Chemical-, and 
Location-Specific ARARs should be identified as early as seeping phase of the 
Remedial Investigation, while Action-Specific ARARs are identified as part of the 
Feasibility Study for each remedial alternative. See 40 C.F.R. §§ 300.430(b)(9) & 
300.430(d)(3). 

Action-Specific ARARsiTBC Guidance 
Action-specific ARARs are usually technology-based or activity-based requirements or 
limitations that control actions taken at hazardous waste sites. Action-Specific 
requirements often include performance, design and controls, or restrictions on 
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particular kinds of activities related to management of hazardous substances. Action
specific ARARs are triggered by the types of remedial activities and types of wastes that 
are generated, stored, treated, disposed, emitted, discharged, or otherwise managed. 
Table 251ists the potential Action-Specific ARARs for the remedial action, including 
RCRA waste characterization, storage and disposal requirements {from 40 CFR Parts 
262, 264, 265, 268 and SCDHEC R. 61-79), federal underground injection control 
requirements (40 CFR 144.82(a)(1 }}, South Carolina underground injection well 
operation, monitoring and abandonment requirements applicable to Class V.A. injection 
wells including "subsurface distribution systems" such as infiltration galleries (SCDHEC 
R. 61-87), South Carolina monitoring well installation, operation and abandonment 
requirements (SCDHEC R. 61-71H). During installation ofthe underground infiltration 
galleries, overburden soil will be excavated and then replaced above the infiltration 
galleries. Soil cuttings will also be generated if additional monitoring wells are required. 
While it is anticipated that the soil cuttings and overburden soil will be non-hazardous, 
the soils will be tested and managed In accordance with RCRA waste characterization, 
storage and disposal requirements, as necessary. The remedial action must also 
comply with South Carolina regulatory requirements for managing storm water runoff 
(SCDHEC R. 61-9, R. 72-3071) and fugitive dust emissions from land disturbing 
activities (SCDHEC R. 61-62.6 Section Ill). 

Chemical-Specific ARARs/TBC Guidance 
Chemical-Specific ARARs are usually health or risk based numerical values limiting the 
amount or concentration of a chemical that may be found in, or discharged to, the 
environment. The Safe Drinking Water Act (SDWA) Maximum Contaminant Levels 
(MCLs) at 40 C.F.R. Part 141 and the state or federal ambient water quality criteria 
established under Section 303 or 304 of the Clean Water Act are examples of 
Chemical-Specific ARARs used to establish remediation levels for restoration of 
groundwater that are current or potential sources of drinking water and restoration of 
surface water to meet its designated uses or classifications, respectively. See 40 
C.F.R. §§ 300.430(e)(2)(i)(B), (C), & {E). 

Table 24 lists the Chemical-Specific ARARs for the Site, which includes SDWA MCLs 
and the equivalent South Carolina Primary Drinking Water Regulations as set forth in in 
R.61-58. All inorganic and organic contaminants in underground sources of drinking 
water may not exceed the MCLs. In addition, the requirements in 40 CFR 141.80(a) 
Subpart I, known as the "lead and copper rule," establish the federal action level for 
lead. Lead concentrations in groundwater must not exceed 0.015 mg/L. 

Location-Specific ARARs/TBC Guidance 
Location-Specific requirements establish restrictions on permissible concentrations of 
hazardous substances or establish requirements for how activities will be conducted 
because they are in special locations (e.g., wetlands, floodplains, critical habitats, 
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Classification of All South Carolina groundwater is classified Class GB under Groundwater, except within mixing SCDHEC Reg. 61-68H.2 
ground water SCDHEC R. 61-68H.9, which meets the definition of zones, within the state of South Carolina 

underground sources of drinking water. - applicable 

Restoration of ground All inorganic and organic contaminants in underground sources Groundwater classified as underground SCDHEC Reg. 61-68H.9.b 
water as a potential of drinking water may not exceed Maximum Contaminant levels source of drinking water (USDW) as 40 CFR Part 141 Subpart G 
drinking water source (MCLs) as set forth in R.61-58, State Primary Drinking Water (defined in SCDHEC Reg. 61-68B.62)- (National Primary Drinking 

Regulations. relevant and appropriate Water Regulations) 
Site Contaminants of Concern: 

Arsenic 0.01 mg/L 

Beryllium 0.004 mgll 
Cadmium 0.005 mgll 
Selenium 0.05 rng/L 
Thallium 0.002 mgll 
Fluoride 4.0 mgll 

Nitrate 10.0mgll 
Benzene 0.005mg/L 

The requirements of this Subpart I constitute the national Groundwater classified as underground 40 CFR 141.80{a) 
primary drinking water regulations for lead. source of drinking water - relevant and 

appropriate 

The lead action level is exceeded if the concentration of lead is 40 CFR 141.80(c)(1) 
greater than 0.015 mg/L. 

Shall not exceed concentrations or amounts such as to Presence of waste, pesticides, other SCDHEC R. 61-68H.9.c 
interfere with use, actual or intended, as detennined by synthetic organic compounds, deleterious 
SCDHEC. substances, or constituents thereof not 

specified in SCDHEC R. 61-68H.9a or b. 
in Class GB groundwater- relevant and 
appropriate 

--~ 
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Table 25 • Action-Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation 

Genera/ Construction Standards- All Land-disturbing Activities (I.e., excavation, clearing, grading, etc.) 
Managing stonn water runoff Must comply with the substantive requirements for Large and small construction activities (aE SCDHEC R. 61-9.122.41 
from land-disturbing activities stonnwater management and sediment control of NPDES defined in R. 61-9 and SCR100000) of and 122.2B(aX2)(i) 

Construction General (CG) Permit for Stormwater more than 1 acre of land - applicable 
Discharges No. SCRf()()()OO, Issued under R. 122.8 and 
developed consistent with the conditions in R.61-
9. 122.41 aot:Jiicable to all permits. 
Coverage under the CG Permit requires development of Large and small construction activities (a~ NPDES Construction 
a stonnwater management and sediment control plan defined in R. 61-9 and SCR100000) of General (CG) Permit for 
which is to be consistent, at a minimum, to the more than 1 acre of land - TBC Stormwater Discharges, 
substantive standards listed in SC Regulation 72-300, Permit No. SCR100000 
unless specifically exempted by SC Regulation 72-302.A 
Note: The stonnwater and sediment control plan will be 
included in an appropriate EPA-approved CERCLA 
RD/RA document. 
The stonnwater management and sediment control plan Activities involving more than two (2) SCDHEC R. 72· 
shall contain at a minimum the information provided In acres and less than five (5) acres of 3071(3)(d) and (e)-
the following subsections: actual land disturbance which are not pari South Carolina Storm 

• A plan for temporary and permanent vegetative and of a larger common plan of development Water Management and 
structural erosion and sediment control measures or sale - applicable SedimentReduc#on 
which specify the erosion and sediment control Regulations 
measures to be used during all phases of the land 
disturbing activity and a description of their proposed 
operation; 

• Provisions for stonnwater runoff control during the 
land disturbing activity and during the life of the 
facility meeting the peak discharge rate and 
velocities requirements in subsections ( e )1. and 
(e)2. of this section. 

Managing fugitive dust Emissions of fugitive particulate matter shall be controlled Activities that will generate fugitive SCDHEC R. 61-62.6 
emissions from land disturbing in such a manner and to the degree that it does not particulate matter (Statewide)- Section Ill( a)- Control of 
activities create an undesirable level of air pollution. Volatile applicable Fugitive PartiCulate 

organic compounds shall not be used for dust control Matter Statewide 
purposes. Oil treatment is also prohibited. SCDHEC R. 61-62.6 

Section lll(d) 
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Table 25~· ~on~Speciflc ARARs/TBCs, Former IMC Fertilizer Site 
Action Requlreman~ Prerequisite Citation 

Monitoring Well Installation, Openltlotl, arid Abahdonment 
Installation of Pennanent and All monitoring wells shall be drilled, constructed, Construction of pennanent and SCDHEC R. 61-
Temporary Monitoring Wells maintained, operated, and/or abandoned to ensure that temporary monitoring wells, as defined 71H.1(b) 

underground sources of drinking water are not in R. 61-718- applicable 

contaminated. 

Installation of Pennanent Wells shall be grouted from the top of the bentonite seal Construction of pennanent SCDHEC R. 61-
Conventionally Installed or to the land surface. conventionally installed or direct push 71 H.2.a.(1 ),(2) 
Direct Push Monitoring Wells monitoring wells, as defined in R. 61- {conventionally installed 

Grout is to be composed of neat cement. a bentonite 71 B -applicable wells] 
cement mixture, or high solids sodium bentonite grout. SCDHEC R. 61-

71 H.3.b.(1 ),(2){direct 
push we/lsi 

The diameter of the annular space shall be large SCDHEC R. 61-
enough to allow for forced injection of grout through a 71 H.2.a.(3),(4) 
tremie pipe. {conventionally installed 

wells] 
All grouting shall be accomplished using forced SCDHEC R. 61-
injection to emplace the grout When emplacing the 71 H.3.b.(3),(4) [direct 
grouting material, the tremie pipe shall be lowered to push wells] 
the bottom of the zone to be grouted. The tremle pipe 
shall be kept full continuously from slart to finish of the 
grouting procedure, with the discharge end of the 
tremle pipe being continuously submerged in the grout 
untH the zone to be arouted is comoletelv filled. 

A cement or aggregate reinforced concrete pad at the SCDHEC R. 61-
ground surface of appropriate durability and strength, 71H.2.a.(5) 
considering the setting and location of each well, that {conventionally installed 
extends six Inches beyond the borehole diameter and wells] 

six inches below ground surface is required. The pad SCDHEC R. 61-
shall be capable of preventing infiHratlon between the 71H.3.b.{5) {direct push 
surface casinQ and the borehole to the subsurface. wells} 

125 



IMC SUPERFUND SITE RECORD OF DECISION 

Table 25 • Action..Specific ARARs/TBCs, Former IMC Fertilizer Site l J 
Action Requirements Prerequisite Citation 

Installation of Pennanent Well Construction and Materials Standards - Construction of pennanent SCDHEC R. 61-
Conventionally Installed or (1) Casing shall be of sufficient strength to withstand conventionally installed or direct push 71H.2.b. 
Direct Push Monitoring Wells nonnal forces encountered during and after well monitoring wells, as defined in R. 61- (conventionally installed 
(cont'd) installation and be composed of material so as to 71 B- applicable wells] 

minimally affect water quality analyses. SCDHEC R. 61-
(2) Casing shall have a suffiCient diameter to provide 71 H.3.c (direct push 
access for sampling equipment. wells] 
(3) A properly hydrated bentonite seal with a minimum 
thickness of twelve inches direcUy above the filter pack 
shall be used, if the well has a filter pack. 
(4) The monitoring well intake or screen design shall 
minimiZe fonnational materials from entering the well. 
The filter pack 17 shall be utilized opposite the well 
screen as appropriate in so that parameter analyses will 
be minimally affected. 
(5} A locking cap or other security deVices to prevent 
damage andfor vandalism shall be used. 
(6) Monitoring wells completed below grade shall be in 
a watertight vault with a well cap to prevent infiltration of 
surface water into the well. 
All monitoring wells shall be properly labeled with an R. 61-71H.2.c. 
identification plate Immediately upon well completion. The [conventionally installed 
identification plate shall be constructed of a durable, wells) 
weatherproof, rustproof, material. The identification plate SCDHEC R. 61-
shall be pennanently secured to the well casing or 71H.3.d [direct push 
enclosure floor around the casing where it is readily wells] 
visible and shall identify: ( 1} company name and 
certification number of the driller who installed the well; 
(2) date well was completed; (3) total depth (feet); (4) 
casing depth (feet); (5) screened Interval; (6) designator 
and/or identification number. 

Additional Requirements for Direct push wells cannot be installed below a confining Construction of direct push monitoring R. 61-71H.3.a. 
Installation of Direct Push layer unless it can be demonstrated to the satisfaction wells, as defined in R. 61-716-
Monitoring Wells of the Department that cross-contamination of the applicable 

aQuifer svstems can be prevented. 

126 



IMC SUPERFUND SITE RECORD OF DECISION 

Table 25 • Action·Speclflc ARARs/TBCs, Fonner IMC~Fertilizer Site 
Action Requirements Prerequisite Citation 

Installation ofTemporary Construction and Materials - Construction of temporary monitoring SCDHEC R. 61-
Monitoring Wells (1) Casing shall be of sufficient strength to withstand wells, as defined In R. 61-718- 71H.4.a. 

normal forces encountered during and after well applicable 
Installation and be 20 composed of material so as to 
minimally affect water quality analyses. 
(2) Casing shall have a sufficient diameter to provide 
access for sampling equipment. 
(3) The monitoring well intake or screen design shall 
minimize formational materials from entering the well. 
The filter pack or intake shall be utilized opposite the well 
screen as appropriate so that parameter analyses will be 
minimally affected. 

All temporary monitoring wells shall be sealed with a Operation and maintenance of SCDHEC R. 61-
watertight cap or seal until abandoned. Temporary temporary monitoring wells, as defined 71H.4.b. 
monitoring wells shall be maintained such that they are in R. 61-718- applicable 

not a source or channel of contamination before they 
are abandoned. 

Abandonment of Permanent Abandonment of permanent conventionally installed Abandonment of permanent SCDHEC R. 61-
Conventionally Installed monitoring wells shall be by forced injection of grout or conventionally installed monitoring wells 71H.2.e. 
Monitoring Wells pouring through a tremle pipe starting at the bottom of -applicable 

the well and proceeding to the surface in one 
continuous operation. The well shall be filled with either 
with neat cement, bentonite-cement, or 20% high solids 
sodium bentonite grout, from the bottom of the well to 
the land surface. 
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Table 25 - Action-Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation 

Abandonment of Pennanent ( 1) Pennanent direct push wells that do not penetrate a Abandonment of permanent direct push SCDHEC R. 61-
Direct Push Monitoring Wells confining layer shall be abandoned by removing all monitoring wells, as defined in R.61- 71H.2.f. 

casing from the subsurface and be grouted by forced 718- applicable 
inJection through a tremie pipe from the toial depth to the 
land surface, or by forced injection or pouring of neat 
cement. bentonite-cement, or 20% high solids sodium 
bentonite grout through a tremle pipe starting at the 
bottom or the well and proceeding to the surface. 
(2) Direct push wells that penetrate a confining layer shall 
be abandoned by forced Injection or pouring of neat 
cement, bentonite-cement, or 20% high solids sodium 
bentonite grout through a tremie pipe starting at the 
bottom or the well and proceeding to the surface in one 
continuous operation. 

--···-------
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Table 25:· Action·Speclflc~~~Cs, Former IMC Fartilizer~Site 
~ Requirements Prerequisite Citation 

Abandonment of Temporary ( 1) All temporary moniloring wells shall be abandoned Abandonment of temporary SCDHEC R. 61-
Conventionally Installed or within 5 days of borehole compleHon. convenHonally installed or direct push 71H.4.c. 
Direct Push Monitoring Wells (2) A convenHonally drilled temporary well shall be moniloring wells, as defined in R.61-

abandoned by forced Injection of neat cement, bentonite- 71 B- applicable 
cement, or 20% high solids sodium bentonite grout 
through a tremie pipe starting at the bottom of the well 
and proceeding to the surface in one continuous 
operation. 
(3) A temporary direct push well that does not penetrate a 
confining layer shaH be abandoned by forced Injection of 
neat cement, bentonite-cement, or 20% high solids 
sodium bentonite grout through a tremie pipe after the 
sampling device has been removed. 
( 4) A temporary direct push well that penetrates a 
confining layer shaH be abandoned by forced injection of 
neat cement, bentonite-cement, or 20% high solids 
sodium bentonite grout through the sampHng device as 
the sampling device is removed from the sub-surface. 
Abandonment shall occur during the initial withdrawal 
from the original push borehole and not by a separate 
tremie tool after the sampling device has been removed 
to ensure the breech in the confining layer is permanenHy 
sealed. 

Undel'fiiDund lnnnn.tlon Galleries- lnst.ll•llon, ~Uon, •lXI Aba~t 
Injection of reagents through An injection activity cannot allow the movement Class V wells [as defined in 40 CFR 40 CFR 144.82(a){1) 
underground infiltration galleries of Ouid containing any contaminant into USDWs, if the 144.6(e)) used lo inject reagents-

presence of that contaminant may cause a violation of applicable 
the primary drinking water standards under 40 CFR part 
141, other health based standards, or may otherwise 
adversely affect the health of persons. This prohibition 
applies to well construction, operation, maintenance, 
conversion, plugging, closure, or any other injection 
activity. 

The movement of fluids containing wastes or Operation of wells, including subsurface SCDHEC R.61-87.5 
contaminants into underground sources of drinking fluid distribution systems, as defined in 
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Table 25- Action..Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation 

water as a result of injection is prohibited if the R. 61-87.2(Z), for underground 
presence of the waste or contaminant: injection of any fluids into the 

• May cause a violation of any drinking water subsurface or ground waters of the 
standard under R61-58.5; or, State of South Carolina- applicable 

• May otherwise adversely affect the health or 
persons. 

No person shall construct, use or operate a Class V.A. Class V.A injection wells (as classed In SCDHEC R.61· 
well for injection in violation of R61-87.5. R.61·87.11(E)(1)(g)), including 87.11(E)(2)(b) 

subsurface fluid distribution system [as 
defined in 87.2(Z)} for use In 
eXPerimental technologies - appllcabfe 

Operation of underground At a minimum, the following information concerning the Operation of ~las~ V:A. ~lis, including SCDHEC R.61-
infiltration galleries injection formation shall be determined or calculated: subsurface fluid dtstnbutton systems, as 87 .14(0) 

(1) Fluid pressure· defined In R. 61-87.2(Z), for 
' underground injection of any fluids into 

(2) Estimated fracture pressure: the subsurface or ground waters of the 
(3) Physical and chemical characteristics of the injection State of South Carolina- applicable 
zone. 
Note: Depending upon how the chemical reagent is 
introduced to the infiltration galleries this requirement 
mav be considered. 
Sha!l at all times properly operate and maintain all SCDHEC R.61· 
facil!ties and systems of treatment and controls which 87 .13(X) 
are mstalled or used. 
Shall report malfunction of injection system which may SCDHEC R.61· 
cause fluid migration into or between underground 87 .13(EE) 
sources of drinking water: shall immediately stop 
Injection upon determination that the injection system 
has malfunctioned and could cause fluid migration into 
or between underground sources of drinking water; 
shall not restart the injection system until the 
malfunction has been corrected. 

Monitoring of underground An appropriate nu":'~r ~f monitoring ~ells shall be Monitoring of Class V.A. wells, including SCDHEC R.61-
inliltralion galleries completed into the tnJectiOIJ z?"e and mto any a subsurface fluid distribution system, 87.14(G)(1) 

'---~--------'--un_d_e_rg;:__ro_un_d_s_o_u_rc_e_s_o_f_dn_n_k_•ng water which could b.:.__ ~~s~delin~l!ln B::...· a=-1=--8=-7:...:·=2f~::<Z:a...),u.=s:.:ed=..:~=or;_____. ________ __. 
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Table 25 - Action-~pecific ARARs/TBCs, Former IMC .fertilizer Site 
Requirements 

affected by the injection operation. These wells shall be 
located in such a fashion as to detect any excursion of 
injection fluids, process by-products, or fonnatlon fluids 
outside the injection area or zone. If the operation may 
be affected by subsidence or catastrophic collapse the 
monitoring wells shall be located so that they will not be 
physically affected. 
In determining the number, location, construction and 
frequency of monitoring of the monitoring wells the 
following criteria shall be considered: 

(a) The population relying on the USDW affected or 
potentially affected by the injection operation; 

(b) The proximity of the injection operation to points of 
withdrawal of drinking water; 

(c) The local geology and hydrogeology; 
(d) The operating pressures and whether a negative 

pressure gradient is being maintained; 
(e) The nature and volume of the Injected fluid, the 

formation water, and the process by-products; and 
(f) The Injection well density. 

Monitoring requirements shall, at a minimum, specify: 

• Monitoring of the nature of injected fluids with 
sufflclent frequency to yield representative data on 
its characteristics; 

• Monitoring of injection pressure and either flow rate 
or volume semi-monthly, or metering and daily 
recording of injected and produced fluid volumes as 
appropriate 

• Monitoring of the fluid level in the Injection zone semi
monthly, where appropriate and monitoring of the 
parameters chosen to measure water quality in the 
monitoring wells semi-monthly. 

Note: Monitoring of injections and monitoring wells will 
be conducted pursuant to an EPA-approved monitoring 
plan documented in appropriate CERCLA RD/RA 
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Table 25 -Action-specific ARARaJTBCs, Fonner IMC Fertilizer Site 
Action Requirements Prerequielte Citation 

document. . 
Plugging and abandonment of The well to be abandoned shall be in a state of static Abandonment of Class V.A wells, SCDHEC R.87.15(B) 
infiltration galleries equilibrium with the mud weight equalized top to including subsurface fluid distribution 

bottom, by a method prescribed by the Department systems, as defined in R. 61-87.2(Z), 
prior to the placement of the cement plug(s). for underground injection of any fluids 

into the subsurface or ground waters of 
the State of South Carolina -
applicable. 

The well must be plugged in such a manner which will SCDHEC R.87.15(C) 
not allow the movement of fluids either into or between 
underground sources of drinking water 
Wells must be closed in a manner that complies with Class v wells (as defined in 40 CFR 40 CFR 144.82(b) 
prohibition of fluid movement 10 40 CFR 144 .82(a). 144 6(e)J used to inject reagents-
Also, any soU, gravel, sludge, liquids, or other matenals applicable 
removed from or adjacent to the well must be disposed 
or otherwise managed in accordance with substantive 
applicable Federal, State, and local regulations and 
requirements. 

w..te ct.,..cterlzatlon end Storage 

(e.g., excavated soils, soli cuttings from weiiiM,.IIfltlon, monltorfng well purge water) 

Characterization of solid Must determine if solid waste is a hazardous waste Generation of solid waste as defined in 40 CFR 262. 11 (a) 
waste using the following method: 40 CFR 261 .2 -applicable SCDHEC R. 61-79 

Should first determine if waste is excluded from 262.11(8) 
reQUiation under 40 CFR 261.4; and 
Must determine if waste is listed as hazardous waste Generation of solid waste which Is not 40 CFR 262.11(b) 
under 40 CFR Part 261. excluded under 40 CFR 261.4(a)- SCDHEC R. 61-79 

applicable 262.11(bJ 
Must determine whether the waste is (characteristic Generation of solid waste which is not 40 CFR 262.11 (c) 
waste) identified in subpart C of 40 CFR Part 261by excluded under 40 CFR 261.4(a) - SCDHEC R. 61-79 
either. applicable 262.11(c) 

(1) Testing the waste according to the methods set 
forth 1n subpart C of 40 CFR part 261, or according to 
an eguivalent mathod approved b! t_he Administrator 
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Table 25 • Action-Specific ARARSITBCs, Fonner IMC Fertilizer Site 
Action Requlrenients Prerequisite Citation 

under 40 CFR 260.21; or 
{2) Applying knowledge of the hazard characteristic 

of the waste in light of the materials or the processes 
used. 

Must refer to Parts 261, 262, 264, 265, 266, 268, and Generation of solid waste which is 40 CFR 262.11{d) 
273 of Chapter 40 for possible exclusions or restrictions determined to be hazardous waste - SCDHEC R. 61-79 
pertaining to management of the specific waste. applicable 262.11(d) 

Determinations for Must determine each EPA Hazardous Waste Number Generation of hazardous waste for 40 CFR 268.9{a) 
management of hazardous (waste code) applicable to the waste in order to storage, treatment or disposal - SCDHEC R. 61-79 
waste 1 determine tha applicable treatment standards under 40 applicable 26B.9(a) 

CFR 268 et seq .. 
Note: This determination may be made concurrenUy 
with the hazardous waste determination required in 
Sec. 262.11 of this chapter. 

Must determine the underlying hazardous constituents Generation of RCRA characteristic 40 CFR 268.9{a) 
[as defined in 40 CFR 268.2{1)] in the characteristic hazardous waste (and Is not 0001 non- SCDHEC R. 61-79 
waste. wastewaters treated by CMBST, 268.9(a} 

RORGS, or POL YM of Section 268.42 
Table 1) for storage, treatment or 
disposal - applicable 

Must determine if the hazardous waste meets the Generation of hazardous waste for 40 CFR 268.7(a) 
treatment standards in 40 CFR 268.40, 268.45, or storage, treatment or disposal- SCDHEC R. 61-79 
268.49 by tesUng In accordance with prescribed applicable 268.7(a} {1) 
methods or use of generator knowledge of waste. 
Note: This determination can be made concurrenUy with 
the hazardous waste determination required in 40 CFR 
262.11. 

1 During installation of the underground Infiltration galleries, overburden soil will be excavated and then replaced above the infiltration galleries. Soil cuttings will 
also be generated if additional monitoring wells are required. While It is anticipated that the soil cuttings and overburden soil will be non-hazardous, the soils will 
be tested and managed in accordance with RCRA waste characterization, storage and disposal requirements, as necessary. 
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Tabla 25 - Action-Specific ARARsiTBCs, Former IMC Fertilizer Site 

Action Requirements Prerequisite Citation 

Temporary storage of A generator may accumulate hazardous waste at the Accumulation of RCRA hazardous 40 CFR 262.34(a)(1) 

hazardous waste in containers facility provided that: waste on site as defined in 40 CFR 
and (2) 

• waste is placed in containers that comply with 40 260.10 -applicable 
SCDHEC R. 61·79 

CFR 265.171-173; and 262.34(a) (1) and (2) 
• the date upon which accumulation begins is 

clearty marked and visible for Inspection on 
40 CFR 264.34(a)(3) 

each container 

• container is marked with the words "hazardous 
SCDHEC R. 61-79 

waste"; or 
262.34(a) {3) 

• container may be marked with other words that Accumulation of 55 gal. or less of 40 CFR 262.34(c)(1) 

identify the contents RCRA hazardous waste or 1 quart of SCDHEC R. 61-79 
acutely hazardous waste listed in 262.34(c) (1) 
261.33{e) at or near any point of 
generation- applicable 

Use and management of If container holding waste is not in good condition (e.g. Storage of RCRA hazardous waste in 40 CFR 265.111 
. 

hazardous waste in containers severe rusting, structural defects), or if it begins to leak, containers- applicable SCDHEC R. 61-79 

must transfer waste into container in good condition. 265.171 

Must use a container made or lined with materials 40 CFR 265.172 

which will not react with, and are otherwise compatible SCDHEC R. 61-79 

with, the hazardous waste to be stored, so that the 265.172 

ability of the container to contain the waste is not 
impaired. 
A container holding hazardous waste must always be 40 CFR 265.173(a) and 

closed during storage, except when necessary to add (b) 
or remove waste. 
A container holding hazardous waste must not be SCDHEC R. 61-79 

opened, handled, or stored in a manner which may 265.173{a) and (b) 

rupture the container or cause it to leak. 
Storage of hazardous waste in Area must have a containment system designed and Storage of RCRA hazardous waste in 40 CFR 264.175(a) 
container area operated in accordance with 40 CFR 265.175(b). containers with free liquids-

SCDHEC R. 61-79 
applicable 

264.175(aJ 

Area must be sloped or otherwise designed and Storage of RCRA-hazardous waste in 40 CFR 265.175(c)(1) 
• operated to drain liquid from precipitation, or containers that do not contain free and (2) 

---
liquids (other than F020, F021, F022, 

134 



IMC SUPERFUND SITE RECORD OF DECISION 

Table 25''! Action..Speciflc ARARsiTBCs, Former IMC Fertilizer Sfte 
ACtion Requirements Prerequisite Citation 

Containers must be elevated or otherwise protected F023, F026 and F027) - applicable SCDHEC R. 61-79 
from contact with accumulated liquid. 265.175(c) (1) and (2) 

Closure of RCRA container At closure, all hazardous waste and hazardous waste Storage of RCRA hazardous waste In 40 CFR 264.178 
storage unit residues must be removed from the containment system. containers in a unit with a containment 

Remaining containers, liners, bases, and soils containing system - applicable 
or contaminated with hazardous waste and hazardous 
waste residues must be decontaminated or removed. 
[Comment: At closure, as throughout the operating 
period, unless the owner or operator can demonstrate in 
accordance with 40 CFR 261.3(d) of this chapter that the 
solid waste removed from the containment system is not 
a hazardous waste, the owner or operator becomes a 
generator of hazardous waste and must manage it in 
accordance with all applicable requirements of parts 262 
through 266 of this chapter]. 

Waste trutment and disposal- contamlnltted soils. monitoring well Pfll'gj wafer 

Disposal of solid waste Shall uHimately dispose of solid waste at facilities Generation of solid waste Intended for SCDHEC R. 61· 
and/or sites permitted or registered by the Department off-site disposal- relevant and 107.5(0)(3) 
for orocessino or disoosal of that waste stream. appropriate 

Disposal of RCRA-hazardous May be land disposed if it meets the requirements in Land disposal, as defined in 40 CFR 40 CFR 268.40(a) 
waste in an off-site land-based the table "Treatment Standards for Hazardous Waste• 268.2, of restricted RCRA waste - SCDHEC R. 61-79 
unit at 40 CFR 268.40 before land disposal. applicable 268.40{8) 

---- --·-
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Table 25 - Action-Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation l 

All underlying hazardous constituents (as defined in 40 Land disposal of restricted RCRA 40 CFR 268.40(e) 
CFR 268.2(1)1 must meet the Universal Treatment characterisUc wastes (0001-0043) that SCDHEC R. 61-79 
Standards, found in 40 CFR 268.48 Table UTS prior to are not managed in a wastewater 268.40(8) 
land disposal. treatment system that Is regulated 

under the CWA, that is CWA 
equivalent, or that is injected into a 
Class I nonhazardous injection well-
aDDIIcable 

Must be treated according to the alternative treatment Land disposal, as defined In 40 CFR 40 CFR 268.49(b) 
standards in 40 CFR 268.49(c) Q! 268.2, of restricted hazardous soils- SCDHEC R 61·79 
Must be treated according to the UTSs [specified in 40 applicable 268.49(b) 
CFR 268.48 Table UTS) applicable to the listed and/or 
characteristic waste contaminating the soil prior to land 
disoosal. 

To determine whether a hazardous waste identified in Land disposal of RCRA toxicity 40 CFR 268.34(f) 
this section exceeds the applicable treatment standards characteristic wastes (0004-0011) that SCDHEC R. 61-79 
of 40 CFR 268.40, the Initial generator must test a are newly identified (i.e., wastes or soil 268.34(1) 
sample of the waste extract or the entire waste, identified by the TCLP but not the 
depending on whether the treatment standards are Extraction Procedure)- applicable 
expressed as concentration In the waste extract or 
waste, or the generator may use knowledge of the 
waste. 

If the waste contains constituents (including UHCs in 
the characteristic wastes) in excess of the applicable 
UTS levels in 40 CFR 268.48, the waste is prohibited 
from land disposal, and all requirements of part 268 are 
applicable, except as otherwise specified. -
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Table 25 • Action-Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation 

T~n~ofWas•s 

Transportation of hazardous The generator manifesting requirements of 40 CFR Transportation of hazardous wastes on a 40 CFR 262.20(f) 
waste on-site 262.20 through 262.32(b) do not apply. Generator or public or private right-of-way within or 

transporter must comply with the requirements set forth in along the border of contiguous property 
SCDHEC R. 61-79 40 CFR 263.30 and 263.31 in the event of a discharge of under the control of the same person, 

hazardous waste on a private or public right-of-way. _even if such contiguous property Is 262.20{#) 

divided by a public or private right-of-way 
- applicable 

Transportation of hazardous Must comply with the generator requirements of Generator who initiates the off-site 40 CFR 262.10(h) 
waste off-site 40 CFR 262.20-23 for manifesting, Sect 262.30 for shipment of RCRA-hazardous waste - SCDHEC R. 61-79 

packaging, Sect. 262.31 for labeling, Sect. 262.32 for applicable 262.10{h) 
marking, Sect. 262.33 for placarding, Sect. 262.40, 
262.41(a) for record keeping requirements, and Sect. 
262.12 to obtain EPA ID number. 

Transportation of hazardous Shall be subject to and must comply with all applicable Any person who, under contract with a 49 CFR 171.1(c) 
materials provisions of the HMTA and DOT HMR at 49 CFR 171- department or agency of the federal 

180. government, transports "in commerce, • or 
causes to be transported or shipped, a 
hazardous material- applicable 

Transportation of samples Are not subject to any requirements of 40 CFR Parts Samples of solid waste Q!: a sample of 40 CFR 261.4(d)(1)(1)-
(I.e. solid waste, soils and 261 through 268 or 270 when: water, soli for purpose of conducting (ill) 
wastewaters) • the sample Is being transported to a laboratory testing to determine its characteristics 

for the purpose of testing; or or composition - applicable SCDHEC R. 61-79 
• the sample is being transported back to the 261.4(d}(1) 

sample collector after testing. 
• the sample is being stored by sample collector 

before transport to a lab for testing. 

137 



IMC SUPERFUND SITE RECORD OF DECISION 

Table 25 • Action-Specific ARARs/TBCs, Former IMC Fertilizer Site 
Action Requirements Prerequisite Citation 

In order to qualify for the exemption in 40 CFR 261.4 40 CFR 261.4(d){2) 
(d)(1 )(I) and (ii), a sample collector shipping samples to a 
laboratory must: 40 CFR 261.4(d){2) 

• Comply with U.S. DOT, U.S. Postal Service, or (ii)(A) and (B) 
any other applicable shipping requirements. 

• Assure that the infonnation provided In (1) thru (5) SCDHEC R. 61-79 
of this section accompanies the sample. 261.4(d} (2){ii)(A) and (B) 

• Package the sample so that it does not leak. spill, 
or vaporize from its packaging. 

Monitoring WelllnstallatJon, Opeliltlon, and Abandomitent 

UndefTitDund Infiltration Galleries - Installation, OpeliJtJon, and Abandonment 

Wastl! Chatrl.:tt!rltlldon and Sttmtgl! 

(e.g., ucavrtted soils, soil cuttings from well installation, lffonitMing Hll!/1 purge Hlrllt!r) 

Waste trl!flllffent and diJipoJIII- contrllffUtfltt!d soils, lffDifltorlng Hll!ll purge Hlrlter 

Transportation of Wastes 

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
CWA = Clean Water Act of 1972 

NPDES = National Pollutant Discharge Elimination System 
RCRA = Resource Conservation and Recovery Act of 1976 
SCDHEC • South Carolina Department of Health and 

DEACT = deactivation 
DOT= U.s. Department of Transportation 
EPA"' U.S. Environmental Protection Agency 
HMR = Hazardous Materials Regulations 
HMTA"' Hazardous Materials Tmnsportalion Act 
lOR= Land Disposal Restrictions 

Environmental Control 
TBC = to be considered 
TCLP = Toxicity Chamcteristlc Leaching Procedure 
UHC = underlying hazardous constituents 
UTS = Universal Treatment Standard 
WWTU "'Waste Water Treatment Unit 
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Location encompassing 
aquatic ecosystem as 
defined in 40 CFR 230.3(c) 

Nationwide Permit Program 

Presence of wetlands 

Presence of floodplains 

Except as provided under CWA §404(b)(2), no 
discharge of dredged or fill material is permitted if 
there is a practicable alternative that would have 
less adverse Impact on the aquatic ecosystem or if 
It will cause or conlribute to slgnlllcant degradation 
of the waters of the United States. 

Except as provided under CWA §404(b)(2), no 
discharge of dredged or fill material shall be 
permitted unless appropriate and practicable steps 
have been taken that will minimize potential 
adverse impacts of the discharge on the aquatic 
ecosystem. 40 CFR 230.70 et seq. identifies such 
possible steps. 

Must comply with the substantive requirements of 
the foNo/P 38, General Conditions, as appropriate. 

Requires Federal agencies to evaluate action to 
minimize the destrucUon, loss or degradalion of 
wetlands and to preserve and enhance beneficial 
values of wetlands. 

Shall consider alternatives to avoid, to the extent 
possible adverse effects and incompatible 
development in the floodplain. 

Actions that involves the discharge 
of dredged or fill material into waters 
of the United States including 
jurisdictional wetlands - relevant 
and appropriate 

Discharge of dredged or fill material 
into waters of the United Slates, 
including jurisdictional wetlands -
relevant and appropriate 

Actions that involve potential 
impacts to, or take pta~ within, 
wetlands- TBC 

Federal actions that involve 
potential impacts to, or take place 
within, floodplains - TBC 

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 

CWA =Clean Water Act 
TBC = to be considered 

EPA = U.S. Environmental Protection Agency 
SCOHEC = South Carolina Department of Health and Environmental Control 
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11990 - Protection of 
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Executive Order 11988-
Floodplain Management 

-Section 2.(a)(2) 
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streams). The Location-Specific ARARsrrBC guidance for the selected remedial 
alternative are listed in Table 26. The Location-specific ARARs for the Site are 
associated with protection of Fairforest Creek, the floodplain of Fairforest Creek, and 
the wetlands around Fairforest Creek. These requirements include Clean Water Act 
ARARs prohibiting the discharge of dredge or fill material into waters of the United 
States including jurisdictional wetlands that will adversely impact aquatic ecosystems 
(40 CFR 230.10), general conditions in the Nationwide Permit (38) Cleanup of 
Hazardous and Toxic Waste that are relevant and appropriate to jurisdictional wetlands 
(33 CFR 323.3(b) ), and Executive Orders 11990 and 11988 "to-be-considered" In 
actions involving potential impacts to, or taking place within, wetlands or floodplains, 
respectively. 

Requirements Applicable to Off-Site Activities 
Any remediation wastes that are generated (e.g., excavated soils, soils cuttings from 
well boring, or monitoring well purge water} and subsequently transferred off-site or 
transported in commerce along public right-of-ways must meet any applicable 
requirements (Including administrative portions) such as those for packaging, labeling, 
marking, manifesting, and placarding requirements for hazardous materials (40 CFR 
262.10(h), SCDHEC R. 61-79 262.10(h); 49 CFR 171.1(c)). In addition, CERCLA 
Section 121 ( d)(3) provides that the off-site transfer of any hazardous substance, 
pollutant. or contaminant generated during CERCLA response actions be sent to a 
treatment, storage, or disposal facility that is in compliance with applicable federal and 
state laws and has been approved by EPA for acceptance of CERCLA waste. See also 
40 C.F.R. § 300.440 (so called "Off-Site Rule"). 

13.3 Cost Effectiveness 

The selected remedy is cost effective because the remedy's costs are proportional to its 
overall effectiveness. This determination was made by evaluating the overall 
effectiveness of those alternatives that satisfied the threshold criteria (i.e. that are 
protective of human health and the environment and comply with all Federal and any 
more stringent State ARARs). Overall effectiveness was evaluated by assessing three 
of the five balancing criteria in combination (long-term effectiveness and permanence; 
reduction in toxicity, mobility, and volume through treatment; and short term 
effectiveness). The overall effectiveness of each alternative was then compared to 
each alternative's costs to determine cost-effectiveness. The relationship of the overall 
effectiveness of this alternative was determined to be proportional to its costs and 
hence represents a reasonable value for the money to be expended. The present worth 
cost of the selected remedy was comparable to the other in-situ technologies but was 
chosen because of its proven abilities and its expected long term effectiveness. 
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13.4 Utilization of Permanent Solutions to the Maximum Extent Practicable 

EPA has determined that the Selected Remedy represents the maximum extent to 
which permanent solutions and alternative treatment technologies or resource recovery 
technologies to the maximum extent practicable can be utilized at the Site. Of those 
alternatives that are protective of human health and the environment and comply with 
ARARs, EPA has determined that the Selected Remedy provides the best balance in 
terms of the five balancing criteria, while also considering the statutory preference for 
treatment as a principal element, and considering State and community acceptance. 
The Selected Remedy treats the contaminants in groundwater. It satisfies the criteria 
for long-term effectiveness by removing the contaminants from the groundwater. The 
Selected Remedy does not present short-term risks different from the other treatment 
alternatives. There are no special implementability issues that set the Selected 
Remedy apart from any of the other alternatives evaluated. 

13.5 Preference for Treatment as a Principal Element 

EPA has determined that the in-situ treatment of the low pH soil and the groundwater 
will meet the statutory preference for the selection of a remedy that involves treatment 
as a principal element. 

13.6 Five-Year Review Requirement 

According to the NCP, 40 C.F.R.§300.430(f)(4)(ii), if a remedial action is selected that 
results in hazardous substances, pollutants or contaminants remaining at the site above 
levels that allow for unlimited use and unrestricted exposure, the lead agency shall 
review such action no less often than every five years after the initiation of the selected 
remedial action. 

Until groundwater contaminants are below cleanup levels and the Site is available for 
unlimited use and unrestricted exposure, EPA will perform five year reviews to ensure 
the protectiveness of human health and the environment. A policy review will be 
conducted within five years after the completion of the remedial action to ensure that the 
remedy continues to provide adequate protection of human health and the environment. 

14.0 RESPONSIVENESS SUMMARY 

The proposed plan was issued in June 2014. The public comment period began on 
June 9, 2014 and ended on July 9, 2014. EPA received no comments on the proposed 
plan during the comment period. The public meeting for the proposed plan was held on 
June 26, 2014 at a neighborhood community center. Representatives of EPA, SC 
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DHEC and the PRP group were in attendance. The State Representative that 
represents the area attended, as well as approx. 25 local residents. The transcript of 
the meeting is provided in Appendix C. 

142 



APPENDIX A 

SC DHEC CONCURRENCE LETTER 



' Ca!herine B. Templcmn, DlrcdDr 
Promoti11g ami p1Y1t«ti1Jg tbe lmt!Jh of th~ publk and th~ mvilvnmmt 

August 21, 2014 

Randall Chaffins, Acting Director 
Superfund Division 
US EPA, Region N 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 

Re: International Mineral and Chemical Corporation (IMC) Fertilizer Superfund Site 
Record of Decision 

Dear Randall: 

The Departmenthu reviewed and concurs with all parts of the Record of Decision (ROD) dated 
August 2014 for the International Mineral and Chemical Corporation (IMC) Fertilizer Superfund 
Site located in Spartanburg County, South Carolina. In concurring with this ROD, the South 
Carolina Department of Health and Environmental Control (SCDHEC) agrees that the Selected 
Remedy was chosen in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 (CERCLA), 42 United States Code (USC) §9601 et 
seq., as amended by the Superfund Amendti::tents and Reauthorization Act of 1986 (SARA), and, 
to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP), 40 CFR Part 300, as amended. The Selected Remedy is Alternative 2 -Infiltration 
Galleries. The response action selected in this ROD is necessary to protect the public health and 
the environment from actual or threatened releases of hazardous substances. 

Alternative 2, the selected remedial alternative for the IMC Site, will address the contaminated 
groundwater and the low pH soil at the Site. It provides for in-situ treatment of the soil and 
groundwater that contains contaminants above the cleanup levels. Institutional Controls will be 
implemented at the IMC Site to limit use to commercial, industrial, and/or recreational purposes. 
Institutional Controls will also be implemented to specifically restrict future withdrawal of 
groundwater from the IMC Site. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600 Bull Street • CohunbL1,SC2920I • Pb0oe:(B03)898-Mg2 • www.scrlhec.gov 



Ncel to Chafins 
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Page2 

The Selected Remedy for the IMC Site is estimated to cost $2,190,000 for the entire site. It is 
expected to take 15 years to achieve the remedial action objectives. The major components of 
this alternative are: 

• Infiltration galleries in 811d downgradient of the former sulfuric acid area 

• Periodic application of a neutralizing solution 

• Mandatory five-year reviews over the course of a 30-year period 

• Institutional controls such as deed notices and limitations on land use and site-wide 
groundwater use restrictions 

SCDHEC agrees that the Selected Remedy presented in the ROD is protective of human health 
and the environment, complies with Federal and State requirements that are applicable or 
relevant and appropriate to the remedial action, are cost-effective, and utilize permanent 
solutions and alternative treatment technologies to the maximum extent practicable. 

If you should have any questions regarding the Department's concurrence with the ROD, please 
contact Greg Cassidy at (803} 898-0910. 

CC: Don Siron, BLWM 
Ken Taylor, BLWM 
Susan Fulmer, BLWM 
Greg Cassidy, BLWM 
Kayse Jarman, BLWM 
Giezelle Bennett, EPA 
EQC Upstate 
50879, file 

s~t-b-1~ 
Daphne G. Neel, Bureau Chief 
Division of Land and Waste Management 
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IMC SITE 

SPARTANBURG, SOUTH CAROLINA 

PROPOSED PLAN 

PUBLIC MEETING 

JUNE 26, 2014 

6:33 P.M. 

LOCATION 

c.c. Woodson Community Center 
210 Bomar Avenue 

Spartanburg, south Carolina 30906 

APPEARANCES 

HONORABLE HAROLD MITCHELL 
District 31 Representative 

COUNCILMAN ROBERT REEDER 

GIEZELLE BENNETT 
Remedial Project Manager 

L'TONYA SPENCER 
Community Involvement Coordinator 

DAN MADISON 
Mosaic Consultant 

GREG CASSIDY 
South Carolina DHEC 

KAYSE JARMAN 
South Carolina DHEC 

Huseby, Inc. 

ORIGINAL 

1230 West Morehead Street, #408, Charlotte, NC 28208 
www.buscby.com 

(704) 333-9889 
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Pngcl 
MS. SPDJ:ER: Good l!''Wng. He are gomg to go 1 

alu!lld and get started. Hopefully, if rore people 2 

care in they will ;oin the conversation as we go. 3 

My name is L'Tonya Spencer. 1 am with the 4 

Environmental Protection Agency, and I am your S 

Ccmrunity Involvement Coordinator for the !MC Site. G 

And we are here tonight to talk to you abou: what we 7 

are proposing to croq;>lete the cleanup of the site. B 

Giezelle ae.nnett is the Remedial Project Manager, 9 

she will be presenting. 10 

!ntrodl.tce yourselves. ll 

MR CASSIDY: I •m Greg Cassidy with Sooth 12 

Carolina llllEC. 13 

MS. JARI'.AN: I'm K.ayse Jarmail with South 14 

Carolina llllEC also. 15 

~EmA'l'lVE MITOll::I..L: Harold Mitchell. 16 

MS SPENCER: Honorable Harold Mitchell. l7 

What .. -e are going to do is go a.bead and 18 

get sum:ed. Giezelle is going to do her 19 

presentation. You have copies of her presentation 20 

to foll 01o1 along with her. And after she finishe.s 21 

her presentation we will have a question-and-an:rwer 22 

session. Because we are having the meeting 23 

transcribed, if you have any questions, if you will 24 

state your name firnt and then ask your questio:n or 25 

l'ac~3 
make your statement so that we will have a record of l 

it for the record of rlecisio:n for the Executive 2 

S\l!IITI3J:y. because this wi 11 be part of talung your 3 

~nts for the thirty-day camJent period. 4 

Giezelle S 

MS. I!ENNETI': Good evening everyone. aod 6 

wek0111e to the rrl€'eting. Today we are going to talk '1 

about the proposed plan for ~ !MC Site. the B 

International Mineral and Chemical site. 9 

Just a bnef background, the site was a 10 

fertilizer produc:uon facility. It operated fran u 
1910 to 1986. And the fertilizer consisted of 12 

nitrogen phosphorus and potasslum And they also 13 

Pagc4 
It shc:rwB the OC Site and also industries 

surrounding it, Ark\lright, Rhodia, ~unt vernon 

Mills. You all are probably very familiar with the 

a.rea. 

Okay. 11le site activity. In July 2001, 

the EPA aigned an agreement with the <:7•1lllr of the 

property to investigate the contami~~ati.on at the 

site. And the first thing that was done was a 

retnOVal. It was done to r~ residual 

contamination that was found at the site. That was 

in 2002, they ~ed lS, 000 tons of contaminated 

soil and debris. 

In 2004 to 2006 we did what ve call a 

remedial investigation, where we investigated and 

found out where all the contamination was on the 

property. 

In 2008 we did a feasibility study where 

we looked at various alternatives to cleaning up 

t:hat contamination 

Dunng that remedial uwesugation we 

found that addition.'!l process residuals ll!!re bel01o1 

the water table, thus they were continuing to 

negatively impact the grcun:lwater. And when 1 say 

•process residuals,' 1 ..,an production waste from 

actual fertilizer production. And this is a picture 

l'ugr S 
of it. And trusty Dan there has a picture showing 

what it is. 

nus slide shows hClli the contamination was 

w 2008. 11le blue part is all the groundwater 

contamination that we had that was above the 

drinking water st.alld.ards. 11le pir.k are still 

additional process residuals that were left. And 

the brown is surface soil that "-as also still 

conta.'llinated. 

At that time the decision was made to do a 

no:n·tim& critical rem:l'llal action. And why did we do 

that? Hell, it allowed the known sources of 

contaminatio:n to be addressed quickly. And we were 

14 used B1llphuric acid in the process. l4 also going to IW;lllitor, to determi.Pe if it had a 

15 The property is forty acres in size and is 15 positive impact on the groundwater. 

16 located right here in the Ark\lright Carm.JI'lity. The 

17 site is ccmsidered mdustnal, but. au you know, 

l& quite a few people live near the site. 

19 This is a picture of how the site looJc.ed 

20 nght after the facllity was closed. And the next 

21 picture shows the site as it looks today. 1\ll the 

22 buildings have been rerrcved. The only things there 

23 ara concrete foundations and foliage, and :it •s 

24 partially fenced 

25 Mel this is an aerial view of the site. 

16 The non-time critical rerroval action was 

11 co:nducted in 2010 to 2011, and it addressed those 

l8 areas that were o:n the previous slide, the surface 

19 soil. We also had an enpty explosives bunker and 

20 the rest of process residuals. So another 21,000 

21 cub1c yards of material were removed. But rore 

22 inportant than that, they put dOioln 2, 675 tans of 

2 3 liiiW!stone in the bottc.m of the excavations, and that 

24 was to help pH adjustment. And I will talk about 

25 that a little b1t later. 

Huseby, Inc. www.huscby.com 
(704) 333-9889 1230 West Morehead Street, #408, Charlotte, NC 28208 



IMC SITE SPARTANBURG, SOUTH CAROLINA PROPOSED PLAN 
Public Meeting on 06/26/2014 Pages 6 •• 9 

1 

2 

3 

4 

s 
6 

1 

8 

9 

10 

11 

12 

13 

14 
15 

16 

Page6 
SO this slide shows the ncnitoring results 1 

that were cooducted. As 1 told yoo, the non-time 2 
critical ren-cval action was done in 2010, 2011, and 3 

as you can see on this table the contalllination in 4 

the groundwater dramatically dropped. Scme things s 
were 100 percent. But this was just in three years 6 

that the in-pact frcm that ren-cval was felt on the 7 

groundwater. But as dramatic as that was, we still 8 

have sane contamination in what we call the 9 

northeast area that's a concern. And this slide 10 

shaws groundwater with a very low pH level. 11 
And this next table ahowa what that slide, l2 

that previous slide shpwed, that as you saw frcm the 13 

other area, the nuni:lers dramatically dropped. In 14 

this area, they didn't dramatically drop. In sare 15 

instances, you can see they went up. So this is the 16 

17 area that we need tc address now (indicatingf . 17 

18 So looking at trying to find a reason "Otly 18 

19 the groundwater had a low pH, an inveatigaticn was 19 

20 daie in the old sulphuric acid plant area. And the 20 

21 soil doesn't ccntain ccntaminaots above the cleanup 21 

22 goals. But the areas you see in yellow, the soil 22 

23 has a pH of less than three and a half. 23 

24 And I don't know if you're familiar with 24 

25 the pH scale, but 1 is acidic and 12 is a base. So 25 

Page7 
1 this soil is near acid range. And you can say, 1 

2 well, what's the big deal abcut low pH7 2 

3 Well. rain falls through that soil that 3 

4 has the low pH. A.'ld, you know, everybody has heard 4 

5 of acid rain. Well, in essence, the rain goes 5 

6 through the low pH soil and then that, in tum, 6 
7 mobilizes the naturally occurring metals in the 7 

a soil. so the rain goes through the soil, the low pH B 

9 soil, turns to acid rain. And then that leathes out 9 

10 all of the metals that are naturally occurring in 10 

ll the soil, so then you have groundwater ll 

12 contamination. So it's oot cCJning from the 12 

ll fertilizer production, per se, but the area that l3 

14 they used is causing the contaminaticn. And this 14 

15 low pH soil, it starts at ten feet below grcund 15 

16 surface. And the depth of water in this area is 16 

17 

18 

19 

20 

21 

22 

twenty-two to twenty-four feet. And the groundwater 17 

flOWI!I towards Fairforest creek. 18 

So now what do we hope to achieve in this 19 

cleanup? Well, we want to prevent human exposure to 20 

the groundwater contamination. We want to minimize 21 

any migration of the contaminants from the 22 

Page8 
These are what we call federal and state maximum 
contaminant levels, or drinking water standards. 

Now, I want to be clear that nobody is 

drillking the water there. This whole area is on 

city water. And we will put deed restrictions so 

nobcxiy will ever be able to drink the drinking 

water. But it' a a federal and state law that if you 

contaminate groundwater, then you' ra supposed to 

restore it. So that's our objective. 

And as you can see, fluoride and nitrate 

are the tw things that are rrost prevalent in the 

groundwater. And I have a handout that ycu all 

probably picked up at the beginning that says a 

little bit abcut fluoride and nitrate in water. 

So four alternatives were developed to 

ackl.reaa the contamination that we found. The first 

was no action. Tbat 'e do nothing. And we always 

have to consider that as a baseline, sanething to 

CCJ!ilare the results of the other ones to. 

We also have infiltration galleries with 

institutional controls, phytorenl!diation with 

institutional controls, and excavation and treatment 
outside of the excavation site, and then on-site 

disposal with institutional controls. 

No>~, this is just a proposal, the 

Page 9 
Infiltration Galleries. And it will be further 

developed in a remedial design. But basically, what 

we are looking is a series of eight to ten-foot deep 

trenches. And each trench will have a two- foot 

diameter perforated pipe. And those pipes will be 

filled with neutralizing aoluticn like sodium 
carbonate, so something to address the acid. You 

know, you give it a base and it meets sanewhere in 

the middle, hopefully. 

And institutional controls, when we are 

talking abcut institutional controls, we are talking 

about deed restrictions and beefing up the physical 

restrictions like fully fencing the site. It' e only 

partially fenced now. But anyway, that would 

propose a cost of two million sixty thousand 

dollars. 

The next altematiVll is phytoremodiation. 

And I don't know if you have heard of this or not, 

but trees actually help with the cleanup. SO they 

would put approximately 150 trees in three rows. 

And we would use sanething called Treellell 

technology. And 1 don't know if you have ever seen 

23 groundwater to the surface water at Fairforest 

24 Creek, and we want to restore the groundwater to 
25 beneficial use. So we have remediatioo goals. 

23 roots, sanetimes roots grow out on the surface of 

24 the soil. llell, this kind of technology would make 

25 them grow downward so they could absorb the 
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l'age II l'age 12 
1 contaminated ~ter and it cleans it up. 1 MS. SIMS : Elaine Sims . What all they 

2 we would also haW! institutional controls 2 proposing on hare, to build something on these sites 

3 on that as well. and that price would be 2. 2!1 

4 milliQil. 

3 that already been cleaned up? Or did I care in late 

4 illld 1 don't knaw •• l was killd of late c!:lning in, so 

5 The fourth alternative ie we 'WOUld 5 l don't knaw exactly where you >GS talking about. 

G strictly just address the low pH so1l only. We 6 MS. BEIIIlE'l'l': This is at the DC Site. 

7 WOIIld eJ«;avate everything in that red shape there, 

and we would treat it with a neutralizing agent. 

MS. SIMS: What do they planning on doing with 

8 it? ls someone planning on doing SC~~~ething with it 

10 

ll 

12 

13 
14 

lS 

16 

17 

19 

19 

20 

21 

22 

23 

24 

25 

Dig it up, treat it, and then put it back down in 9 

the same hole. And that price ;.uuld be S.l million 10 

dollars. ll 

So the next table is the sunm<U"y '!'he No 12 

Action, of course. is 110 dollars. '!'he Infiltratian 13 

Galleries are 2.06 million. Phytoremediation came 14 

in at 2.29 million, and the Excavation and putting ~ 15 

it back in the hole would be S.l million dollars. : lo 
Our next step was we do a canparative ; 17 

analysis. We have nini! criteria that w have to use ' lB 
to C(f!l!lare the different alternatives. And whatever 19 

alternative that 1o1e choose must meet the first two. · 20 

It w.st be protective of hum.'sn health and 21 

envirOI'I!ll!nt, and it must cooply with all federal and ' 22 

state laws. After then we would look at long·term 23 

and short•term effectiveness, if it reduces the 24 

toxicity ll'Obility and vollL-ne of the contamination. : 25 

at the sits? 

MS. BENNETT: You mean after we finish the 

cleanup? 

MS. SIMS: Rail it not been c::eaned up? 

MS. BEN!liZ'TT: All the soil has been cleaned up, 

but now the groundwater needs to be cleaned up. 

MS. SIMS: Okay. So they are CQI!lins back ln 

here to do the -- someone is ctxning back in to do 

the groundwater of it? 

MS. BDIN£'1'1': Right. Right. 

MS. SIMS: So where ia the water? Who is it 

affecting, sareane who using well water or something 

like that? 

MS. BDI!ETI': No. That's the thing. It's not 

affecting anybody. The groundwater fran this s1te 

flows and goes into Fairforest creek. And onCf! it 

gets there, it mixes with the water that's already 

·····~-----~~---~~-~···· ... ~!t<>-11·-~·······""'~~~ ... ~-~-~~-.~~-----·-··---- .. -··-·-··· r.i~e jJ 

5 

is it easily i!llllemented and, of course, the cost. , 1 

And the last two are State Acceptance fron 2 

South Carolina Dl!EC, in thls case, and the cc:mrunity 

acceptance, which is why we asked for cc;mrents . 

So based upon the carparative analysis and 5 

looking at the various alternatives, the one that 6 

there. so am l answering your question? 

l'.S. SIMS: llh·huh. Is it alroost similar to 

what they are taking on over in Anderson with their 

water? You know, they having a problen with their 

water right now. 

MS . lmlNE'I'l': 1 don' t knaw anything about that . 

7 the EPA is n:<.-anrending .md DHEC: ia recc:mrending is 

Alternative 2. Wily? Because it addresses both the 

7 MS. SIMS: It has been on the news, they are 

8 having problems with their water. 

9 low p11 soil and the resulting conta:llinated 

10 grnttndwater. It's safe, effective, it's easily 

so this water is : ust going into 

10 Fairforest creek --

11 i!lllle!!l!lllted, and it· s cost effective. ll ~IS. IIENNE'IT; Right. 

12 And that's the eoo of my present.;tion. 12 MS. SIMS: -- and mixing in with the regular 

13 MS. SPENCER: So at this point we are going to 13 water? 

14 

15 

16 

17 

18 

have the questions and anm;ers. And we do have a 14 

transcriptionist, so again. if you have questions or 15 

you wmt to make a statement or a CCI\'IIII!nt, please : 16 

state your name tirst and then give your question or 1 17 

your comnent. lB 

19 I know sene people caTe in late, so if you 19 

20 have had an opponunity to look through the 20 

21 presentation and you have questions or you want her 21 

22 to go back and explain sanething you didn't quite 22 

23 understand, no question is a dlL'l'lh question, so 23 

24 please sale:. 2~ 

25 My questl.on.s? , 2S 

MS_ B.!»lE'l"f: It 'a milung in w1th the surfac:e 

water, eo this doesn't affect your drin)(ing water at 

all. 

MS. SIMS: Would 1t not? 

MS. BENNt11': No, it doesn · t. lf you were 

living right there, on the property, and you had a 

drin)(ing water well, then I wuld say yes, 1t 

affects you. But if you don't live there and you•re 

not drinking water right fran that site, then no, it 

doesn't affect south Spartanburg's drinking water. 

MS. SIMS: So when they clear up th1s water. 

then what are they going to clo with the site? What 
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Pall" 14 
they 90ing to do with the site, just clear it up? 1 

MS. BENNE'IT: Well. the EPA's vision is to 2 

clean it up, restore soil and groundwater, so what 3 

we consider unlimited use; that scm!body can ccne in 4 

and develop it or put whatever they want to Cll the S 

site wi~t it being contaminated; without it 6 

haming anybody. 7 

MS. SIMS: You saying "whatever. • New, it B 

can • t be no whatever they want to put in there. 9 

Because if you cleaning up the water now for 10 

contalllination, we don't want sanebody to ccne in 11 

there and build sonething that's going to 12 

contaminate it again. 13 

MS. BEN$l'l': No. Well, it will have deed 14 

Paa:e 16 
the ground there is what's called aquifers of wter. 

And so this is a layer of water that sits mainly in 

that area that was listed on that map. And I don't 

know if you can get to that one that has the shaded 

area there, but as it goes towards Fairforest Creek 

there is actually less and less irrpact on that 

groundwater as it 90!18· New, there is a little bit 

that go goes into the creek, but the flow of the 

creek is so l!llch that you don't even detect it in 

the creek. 

MS. SIMS: So why didn't they get this far when 

they was cleaning up the site? If they had knawn it 

was ce~~taminated, why they didn • t do it all at OllCe? 

Why they got to cam back new if they never did get 

15 restrictiona on it. There will be certain things 

16 that ycu can and cannot do. And l think 

15 it --
16 MS. SPENCER: The first part was for the soil. 

17 Mr. Mitchell, the llonora.ble llarold Mitchell can 

18 address that about long-tmn --

19 MS. SIMS: Is this the only site they talking 

20 about, the lMC site? 

21 MS. BENN!ITI': '!bat's the only one~ are 

22 talking about. Right. 

23 MS. SPENCER: Any other questions, ccxments? 

17 New they are caning back for the water. 

18 MS. SHAO<LEroRD: So it's done in stages. 

19 MS. SPENCER: Yes. 

20 MS. Sll".S: Okay. 

21 REPRESENTATIVE M!TO!ELL: lf you can 90 back to 

22 where she was asking on an earlier part, in 2001 

23 when you sha.led the 15,000 tona of soil that was 

24 

25 

MS. BENN!ITI': Do you want to take it from here? 24 

MS. SPENCER: Mr. Mitchell. 25 

reucved, it shows on there, during the stages, what 

was rem:md up to this point right now. And what is 

1 

2 

J 

4 

5 

G 

7 

8 

9 

10 

rage 15 
MS. SIMS: So the people that living in 1 

Fairforest will come here, YQ1J kn<:>w? So tha people 2 

living in Fairforest creek, down that way, their 3 

water is not being contaminated? 4 

loiS. SPENCER: They are on city water. 5 

MS. SIMS: so where is this water going? 6 

MS. BENNE'l'l': Right here, in Fairforest Creek. 7 

MS. REEDER: Fairforest Creek doesn't run off 8 

into a supply, a water supply, I don't think eo. 9 

MS. SIMS: That • s what I •m saying, where is the 10 

rage 17 
still impacted is what they are addressing on the 

ground. It's on page six, there was a Consent Order 

back in 2002 where a lot of this started with the 

remJVals and then addressing those ponds. And aver 

time the mre •• I guess over that time, going back 

up to 2011, '10, 'll, and it's still seeing with the 

11a1itoring that it •s still impacting. So what they 

are looking at new is how do you actually address 

that groundwater and deal with the p!l. the problems 

with the pH that •s on -- I forgot the table that you 

11 water going? 1 mean, you knew, where does 

12 Fairforest Creek go? Where does it go? 

11 had it on. 

12 MS. BENNE'l'1': we consider this to be the last 

13 MS. REEDER: It's just a natural resource. It 13 phase of it. we have done t'<IO removals of soll. 

14 

15 

16 

doesn't supply aey resource for hurr.an consU11tJtion. 14 And llCM this action will address the groundwater. 

and then that should totally clean up the site. MS. SIMS: But where is it going? It 'a just 1S 

going out, just making its way anywhere? Where does 16 MS. Sll"S: So they will have to go through all 

17 it end up at? 

18 MS. REEDER: It's a lllainstream throughout the 

19 city. 

20 MS. SIMS: Do you knew where it goes? 

21 MS. REEDER: It • s a mainstream throughout the 

22 city, but it doesn't supply -- it •s not a runoff in 

23 aey kind of physical resource. 

24. MR. CASSIDY: Greg cassidy with South carolina 

17 ot Fairforest Creek, whatever area that this water 

18 is at, and clean that up too? 

19 MS. Bf.NlETT: No. 

20 MS. SL".S: It • a just on that site that they 

21 90ing to clean up? 

22 MS. BENNE'IT: Right. 

23 MS. SIMS: So what happens to the water that's 

24 gone through Fairforest Creek then, it • s still going 

25 DHEC. The water is the groundwater. Underneath all 25 to be contaminated? 
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1 MS. BEllll!'l'r' This grOil!ldwater is not 1 

2 contaminating Fairforest creek. It flows to it. 2 

3 But if you can imagine a big bathtub full of water, 3 

4 if you drop one drop in it, then it's not going to 4 

S look blue just because you drop a blue drop in it, 5 

6 because it • s going to dissipate. And that • s what 6 

7 happens wi tll t.his . 1 

a MS. SIMS: As it flows through to Fairforest 8 

9 creek, it gets less and less contaminated? 9 

10 MS. BENNE:IT: Right. 10 

n MS. SIMS: aut it wasn't contaminated. ll 

12 REPRESENI'ATIVE Ml~: And l think, too, she 12 

13 came in on the part where you dic!n' t • • not talking 1J 

14 about what is the contamination that you're talking 14 

15 about. as far as •• 15 

16 MS. SIMS: Okay. Maybe I missed that part, 16 

17 then. I don •t mean to set you back. 17 

19 MS. BlNNE:'T: Tbat' s all right. lS 

19 REPRESEm'ATIVE MITCHELL: fo'.s. Giezelle, you 19 

20 have two charts in here where you· re showi.'J9 how 20 

21 that process ot greundwater monitoring results 0\lllr 21 

22 the pre and post ·- 22 

23 MS. BEI!NE'IT: This one !incl.icatingl? 23 

24 I!EW.!!SEm'ATIVE MITCHELL: how the 24 

25 percentages decrease? 25 

rage 19 
1 MS. ~: Yes. l 

2 !t£1'1'.ESENI'ATIVE MITCHELL: Like your lead that 2 

3 was lBO is down to 4. B. and then the percent 3 

4 wcreaaed about 97 percent? 4 

5 MS. ll~: Right. That waa the iarpact of S 

6 that rerroval. 6 

r MS. SIMS: So do the xaw have an affect on 7 

e that water on that site? s 
9 MS. B~lE":":": Well, it does, in that it 9 

10 infiltrates that low pH soil tr.'t I was telling you 10 

11 about. And that, in turn, makes the ll'l!ltals in the ll 

12 soil get into the groundwater, because that soil has 12 

13 low pH. So if we raise the pH of that soil and 13 

14 raise tha pH of the groundwater. then we won• t have 14 

15 to worry about the metals in the gTO'.:OOo.-ater any 15 

16 trllre, 16 

17 MR. CASSIDY: In reality here, when we talk 17 

lB about pH we are not talking about like the soil 18 

19 actually being contaminated. It • s really that the 19 

20 soil has a low pH, which makes it trore acid. And .20 

21 when water canes through, it be~s acid -..-ater and 21 

22 that causes the ll1i!tals that are already in that soil 22 

23 to no1te and be~ rrobile and tlwy go into the 23 

that soil and won't l!l:lVe and go into the 

ground\later. so it •s kind of a difficult thing to 

think alxlut . 

MS. SlMS: So thily WlJUlcl. have had to take all 

the contan"linated soil fron that site in order for H. 

not to go 1nto the groundwater that you • re talking 

about for the ircn and all that;. stuff? Suppose it's 

still raining. you know, the rain. so that site was 

already contaminated. 
MS. Bua""l':': It's Just the areas that had a 

lc:M pH soil that we have to worry about. file whole 

site doesn • t have lo-~ pH soil, just that one last 

area. 
MR. CASSIDY: Most of the like contaminants 

that we are seeing were stuff that you would see in 
most soil. 

MS. SIMS: Like I c;p dig up my yard right now, 
I can f incl. the pH there? 

MIL CASSIDY: Not pH, per ae 1 but the ~Mtals 

are there. But if you had that low pH and rain came 

through, they w::ruld go through in your yard, as 

well. So there are tretals that are perfectly fine 

if they are not in your grOillldwater and not ITQVing. 
MS. REEDER: Is this a one-time p£!rmailent fix 

or will there have to be ongoing nonitoring and you 

r•~:~ 21 
may have to come in and do an investigation in the 

future? 

MS . B!::'lll'E'IT: Well, they are proposing to do 

eight episodes, you know, of infiltrations, putting 

in a liquid and letting it infiltrate, and then 

after that we will monitor it. file sa:ne as we did 

after the rewovals that we did, we will l'€ 

monitoring the groundwater to see what kind of 

illp.lc:t it's having, whether it's positive. so no, 

we won't just do it and leave. We will do it and 

mcnitor, 11\!lke sure it • s working. 

MR. OAW'!:ll\LS: Sidney Dawkins. Who is the 

determining factor of what process they are going to 

try to llBe to make the cleanup? Yru Jmcr.o, you had 

the three proposals . 

I'S. BENNE'IT: Right. 

MR. DAWKINS: Who is going to make that 

decision? Are y all going to have the camunity 

have a say so in that? 

fo'.S . Boom:T: Well, as you saw, one of the 

criteria was ccmnmity acceptance. So what we do 

is, we propose one of the things and we tell you why 

we think it • s the best. And we solicit your 

24 groundwater And so if we can raise the pH up of 

25 that soil layer there, those metals will stay in 
24 Cc:m~Vmts And you can say, "No. l think you ought 

25 to plant trees• or "!lo, I think you ought to dig it 
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1 up." And we have to ccnsider all of that during the 1 

2 ccmrenting period. 2 

J MR. DAWKINS : And where are the funds going to 3 

4 c:ane fran for which process they are going to clxlose 4 

5 todo? s 
6 fo'S. BENNETI': Well, this is what we call a PRP 6 

7 lead. The site owner is paying for it. 7 

8 MR. llAWKlNS : Okay. 8 

9 MS. REEDER: Is there any nalitoring going on 9 

10 with the adjacent sites, with like the Mount Ve.mon 10 

ll Mills or the Rhodia site? 11 

12 

13 

14 

15 

16 

11 

18 

19 

20 

21 

22 

23 

24 

25 

MS. BENNETI': Those aren't SuperfWld sites. 12 

MR. CASSIDY: At the Arkwright facility we have 13 

ongoing IICI'Iitoring, plus we have -- we have had l4 

m:l!litoring going on at the IMC site fran a previous 15 

work, but I •m not sure about Mount Vernon. 

MS. SD'S: Where is that? 

REPRESENI'AT!VE MITO!ELL: MOunt Vernon, 

16 

1? 

the one 18 

that's above the tract of land. Mount Vernon, right 19 

above the railroad tracks in the textile mill. 20 

MS. SD'.S: Okay. Okay. 1 hear you. So they 21 

tearing that down too? 22 

R.EPRESENI'A'l'!VE MITOIELL: No. I'm just. 23 

saying -- 24 

I'.S. REEDER: I was just asking whether sareone 25 

Pa~:e 13 
1 was rrcnitoring. 1 

2 REPRESENI'ATIVE MITOIELL: And then the textile 2 

3 mill, the Arkwright Textile Mill n.ml.tors there, as 3 

4 well. There is SOIN! up llhove, right there on 4 

5 Fairforest creek as well, and those were done in 5 

6 2007. 6 

? Jo'.S. REEDER: Ia this internal or do they have 7 

B an external procedure? 8 

9 REPP.ESENI'ATIVE MITO!ELL: Ma'am? 9 

10 MS. REEDER: Is this sanething that the 10 

11 catpmy, itself, handles, or do they have a 11 

12 certified agency to come in? 12 

13 REPP.ESENI'ATIVE MITO!ELL: lbis one has a 13 

14 voluntary cleanup agreement with the textile mill 14 

15 right now along here (indicating) . That was done 15 

16 under DHEC order there, a voluntary cleanup 16 

17 agreement. So there are two wells that are there, 11 

18 because that was S<:lllething I think we had fifteen 18 

19 years looking at nalitoring on that one. And then 19 

20 you have got the tronitoring wells that are at the 20 

21 Arkwright dump, and then those wells that have been 21 

22 in place at the fertilizer plant since '86, 1986. 22 

23 MS. SPENCER: Any other questions? 23 

24 MS. REEDE:R: I do. 1bi s property has 2 4 

25 nothing •• 25 

1'•~14 
('IS. SPENCER: can j/C\1 state your name for us? 

MS. REEDER: I'm sarry. May name is Willa 

Reeder. W-I-L-L-A, last name is Reeder, 

R-E-E-D-E-R. 

The neighborhood 1 live in is adjacent to 

the fertilizer plant. To what extent has the 

contamination fran the fertilizer soil, water 

nmoft, et cetera, filtrated to sane degree within 

ths mile radius in which we live? 

And the reason 1 ask that is because in my 

yard we had an amazing sinkhole. Just walking 

through, and boc:m, my son's leg, it went all the way 

down to his knee. And it has created major 

concerns, having to dig up this and do that and do 

all kinds of things that was related to the 

deterioration of the piping that is undexgroWld that 

can:ies our water. And when I •m sitting and 

listening to this, knowing that any type of mineral 

that creates an acid base in soil, you know, over a 

period of time could aanething be building up far 

beyond just the fertilizer site? 

MS. BENNETT: Not that we know of. When we ·
when 1 say •we, • the canpany did those t1«l removals, 

so you know -- l don't have the picture now, but 

they took over -- I'd say over 300 sarrples all over 

l'oge 25 
this facility, you know, to try to hone in on where 

the contamination actually was. And so they had a 

pretty good idea of the outline of how far it went 

out. 
MR. CASSIDY: lltlst everything, l think, on the 

site 1o100ld lead toward Fairforest Creek fran the 

site. So alm:>st nothing goes back toward --

fo'.S. R.EEDER: So Fairforest would be like a 

buffer for the contamination entering into 

Fairforest --

MS. BENNETT: So you live on the other side? 

MS. REEDER: Yes. Fairforest creek, we are on 

the other side. I don't think that's Fairforest 

going over on the other side. 

REPRESE!n'ATIVE Ml'l'O!ELL: Nc. It's a tributary 

ccming fron Domcan Park. That's caning fran the 

lake at OUncan Park. 

('o'.S. R.EEDER: I mean, I'm sitting here thinking, 

and I just know that this happened, and I don't know 

what it is they are going to do. 

MS. BENNETT: And they also put a m:>nitoring 

well on the other side of Fairforest Creek. 

REPRESENI'ATIVE MITO!ELL: You're talking about 

that, this one right here. Ms. Reeder? Tbat • s that 

tributary you • re talking about right there, that 
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1 cernes fron up here, right here. And the l~e at l 

2 Duncan Park, that's where that one flows, right 2 
3 there. And your house lG right here, on Lincoln 3 

4 (indicating) . But it • G flt'Oling down fran here. And 4 
s where that pond, here, it IWl flowing in right here, s 
6 caning into Fairforest Creek here, that little -- I 6 

7 think there is a trench that \oi&B cut ~>-ay back, I 7 

s think -- looking at it, back in 1989 "hen they were e 
9 loolo.ng at that ..men it was flowing into Fairforest 9 

10 Creek, those ponds into Fairforest Creek at that 10 

11 point there {indicating) . ll 

12 

13 

MS. REEDER: Did they use my fertilizer to try 12 

to grow the grass back? I mean, this is sr:rnething 13 
14 our water system is dealing with. And I •m sitting 14 

lS here thinking abcut all of the above, and l 'm going, 1S 
16 "For what?' Okay. It was just a question. 16 
17 MS. ~: You know, the city water, they 17 
18 have all kinds of things they have to go through, 18 
19 qualificatiOIUI and regulations and everything. SO 19 
20 the water that they delivering bas to meet all of 20 
21 those limits. 21 

22 MS. R£EIJER: I was just concerned because bad 22 

23 that been a small child, that '<hole body would have 23 

24 submei9ed ir.to the gl:'Oillld. My son is about six· two, 24 
25 and it went up to his knee. 25 

rage l7 
1 fi'.S. l!DH:':'7' I have heard of sinkholes 1 

2 S"Wallawing whole houses. It's sane thing to think 2 
3 about. I guess. 3 
4 MS. SPE:Na:R: A1.r'{ other questia~~~, carments? 4 

5 Anything need to be clarified? Anything nc•t 5 

6 understood? 6 
7 ,...,s. REEDER: I Wlderstand that you're 7 

a suggesting alternative number 2. What action ·- who e 
9 will you receive this action fran? Who will confirm 9 

10 that this is what the ccmnunity will support? 10 
11 fi'.S. llE!l!mTI'. What we do is, we are so:iciting: 11 

12 ccmnents now. So if you have a ccrrment either for 12 

13 or against, you could let Wl know. And after the 13 

14 end of that thuty-day ccmnent period, we consider 14 
lS both what the ccrrmunity has to say, what the state 15 
16 has to say, and we c::me up with a final decision. 16 
17 And that will be etrhodied in what we call a !leoord 17 
18 Of Decis1tm, or ROD, and L'Tonya WJ.ll notify 18 
19 everyixldy of that. 19 
20 ~1S. SPENCER: And, actually, your comnents 20 
21 tonight are being taken on record. 'i'hat' a ohy we 21 

22 ~o-ere askm:~ everybody to state yow: name. 22 
23 MS. REE!JER; Could you clarify, again, for the 23 
24 institutional control$ that you have scripted under 24 

25 alternative two, Infiltration Gallenea. 25 

Page 18 
Institutional controls, exactly what does that 
entail? 

MS. e91!1m: That would entail deed 
restriction, deed llOtlfications. It will put limits 
on what people can do on the site. It will specify 

that llO groundwater wells can be put on the site, 

those kind of things . And those will be recorded on 

the deed for that pr~rty. 

REPRESOOATI\1£ Ml'l'O!EL.i..: There is a deed 

restriction right now an the Arkwright landfill and 
the textile mill and the North Street dullp right 
na.t, as far as those restrictions that are there. 

MS. BENNE'I'l': So it will also be on this site, 
!IS Wl!lll. 

MS. SPENCER: Yes, sir. Could you state your 

name. please. 

REPRESOO'ATIVE MITO!ELL: Harold Mitchell. 1 
wanted to ask you just one last clarification, even 
for thoi!e that c:!IITII!! in, looltil)g at the two 

alternatives, it looks like even at alternative 4, 
if you excavate everything off, c~ to nunt>er 

2, di9;1ing those • • well , go back to number 4 . 1f 

you dig everything off, it's kind of like ~~bat you 
did in 2002, you have a huge excavation and you 
still saw problems . 

r"ge29 
But alternative 2 looks like where your 

eight to ten foot trenches, filling it with a 

neutralizing solution, sodium carbonate, lt looks 

like with the 2 -· I mean, could you explain it7 It 

looks like you • re adding something in to help raise 
the pH, ccq:>ared to number 4, just I!'OV'ing soil out 

o£ there. Am I rorrect in that? 

MS. B!:!M7!': Right. Alternative 2 addresses 
both the low pH soil and the low pH groundwater. so 

2q you can see, on alternative 2 you have a series 

of trenches throughout that plu.11e that we have. 

Now, al te:mat i ve 4 wi 11 address just the 

soil. 
R.EPRESENI'I\TIVE Ml'l'O!ELL: And so if we get 

fixated on looking at the price, saying that that 
may be the better fix because it's five million, in 
reality, in looking at that, it's not addresaing the 
sol uti on, like YtJU' re saying, with that pi!. This is 
just reiTDVing soil . As we saw in 2002, re!I'CIVing the 

soil. you still had problems with, you know, your pi! 

and other things that we thought would be addressed 

by just rencvdl. 

MS. BENNET!'; Right. Well, in reality, you 

know, if you re<rove all of that low pH soiL 

eventually the gl:'Olliidwater would clean up. But it 
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l wculd take a lot longer than altemative 2 would. 1 

2 REPRESENTATIVE MI'I'tHELL: And that • s what I'm 2 

3 saying. I mean, I think altemative 2 looks like if 3 

4 ygu rem:lVe and do what }'01' re proposing to, that 4 

5 could help -- 5 

6 MS. BFllNE'l'l': It will be a lot faster. 6 

7 R£Pl!.E5ENl'ATIVE HI'I'tHELL: Faster to get the pH 7 

8 to where it needs to be. a 

9 MS . BtNNEIT: Yeah. 1 didn' t go th:r:ough the 9 

10 tilres that they are estimating, but altemative 4, I 10 

11 think, is estimated at thirty years, whereas 11 

12 altemative 2 is estimated at fifteen. So, I mean, 12 

l3 ycu cut it in half. 13 

l4 MS. SIMS: These are the three alteiiilltives 14 

15 that they are thinking of doing to the site? 15 

16 MS. BENNETI': Right. 16 

17 MS. SIMS: And the costs? 17 

18 MS. BENNETI': Right. I think there is a chart 18 

19 in there, tcwa:rd the end, that S1Jillllarizes how nuch 19 

20 it costs. And the owner of the property is ltlsaic, 20 

21 Vigindustries, and they have been paying for the 21 

22 investigations and the rem:lVals, thus far. 22 

23 Well, Wi! will be here if y' all want to 23 

24 cane up and talk to us and ask us sCJnething 24 

25 individually. 25 

Pagel! 

Pa;:.e32 
now, through the years, as far as taking down the 

facility, what happened, it was decanstructed in 

2002 -- 2000? Well, 2000, when it was 

deconstructed, they went back to this point, 2001, 

that was the 15, ooo tons that were rem:lVed. And 

over that course of time they continued, and that's 

where - • right there, where they are at, is this 

last piece thet needs to be addressed. 

MS. SIMS: Wllat they going to do about the 

Mount Vernon Mill thing, then? 

R£Pl!.E5ENl'AT1VE MlTOlELL: It • s closed . 

MS. SIMS: It's closed down too, ain't it? 

REPRESENI'ATIVE Ml'I'OlELL: Yes. They just went 

aut of business, like all the other textile mills. 

And they have been trying to sell it for the last -

MS. SIMS: Do they have anything to run off 

over there in there too? 

REPl!.ESENl'ATIVE Ml'I'tHELL: No. That one was 

liUli tored by the state . 

MS. SPENCER: State ygur name. 

MS. WCXlORIJFF: Frances lioodl::uff. So once all 

this all is cleaned up, what is being recam1ellded 

that be replaced, to be replaced, who bas the say? 

MS. BElfiE'l'T: Well, the owner of the property 

bas a say, but he is working with Mr. Mitchell on --

1 MS. SPENCER: Mr. Mitchell. l the lt:lsaic: ~. 

2 R£Pl!.E5ENl'ATIVE Ml'I'CllELL: Harold Mitchell. 

3 Page four. is that the area where Wi! are talking 

4 about here on this, page four, this diagram. that 

5 area? 

6 MS. BENNETT: That • s just a general picture of 

7 the site. 

B MS. SPENCER: It's oot the exact location? 

9 ,..S. BENNETT: No, it • s not the exact location 

10 of where the sulphuric acid plant is. 

11 REPRESENTATIVE HI'I'tHELL: Because just for 

12 clarification for the people here, thet' s at the 

l3 baclt part of the plant back here, at the site back 

14 here (indicating)? 

2 REPl!.ESENl'ATIVE MITO!ELL: If you can follow the 

3 arrow right here (indicating) , this is the Arkwright 

4 dump site and this is the fertilizer -- here is the 

S railroad track. And that • s North Street . This is 

6 the entire fertilizer plant site. That's the 

7 Arkwright dump site. 'I1le state sent in the EPA. 

a 'I1ley finished this. This is capped. This is ~ootat 

9 we are talking about, this area back here . This, 

10 going back, is the old textile mill, which bas a 

11 cleanup and restrictions on it. 

12 These two sites were the two Superfund 

13 caliber sites here with those restrictions 

14 (indicatingt, they can't do anything, Ms. Jarman, 

15 MS. SIMS: I was fixing to ask what part of the 15 right, as far as any kind of structures on this 

16 site is they trying to clear up? It's on the back 16 facility? 

11 end of it? 17 MS. JAAMI\N: That's oorrec:t. 

18 R£Pl!.E5ENl'ATIV! MI'I'tHELL: It's back down there. 18 REPRESENTATIVE MITO!ELL: Now, I1!1!11!11tler back 

19 !tight here, it's back here (indicating) . 19 during that time we talked about sane potential 

20 MS. SIMS: I asked where the location was. And 20 reuses? At that time Council1Mll Reeder was an the 

21 since it's in the back area of it, the place that's 21 council, we bad talked about parks. Right nOlo' you 

22 going to be cleaned up, since they did the whole 22 can't maintain a park the size of, ygu know, an 

23 area, they just got that little piec:e of area that 23 ac:re. This is forty-seven acres here. Thirty 

24 they need to work Cll or try to clean up? 24 ac:res -- you know, the c::rnbined ac:reage, there is no 

25 R£Pl!.E5ENl'ATIVE MITtHELL: Just clarification 25 way that the city or the c:ounty is going to maintain 
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l sanl!!thing like that in a park. You can't put a:rt'f 1 

2 kinds of structures on it. So \olhat we had looked at 2 

3 maybe five years ago now. going up to it, was now 3 
4 Rhodia is Solvay Solvay Chemicals is in here now. 4 

s The two that we were looking at, and 1 think you can 5 
6 see ·- oo page four, you can see those on the 6 

7 doculrent here. The 11«: site, you can see those 7 
e towers that are the Duke Energy towers that are on B 

9 the site, right here (indicating) , llohat we had 9 
10 looked at and talked about was, in talking with Duke 10 

11 Energy, was developing a solar farm C(l!lbining both 11 

12 of the sites. And this is sowething that we are 12 

13 currently • • had a talk back with •• we had these lJ 

14 meetings hack in the end of 2013 with the EPA, DHEC. 14 

15 Duke Energy, Grow Solar that actually develops these lS 

16 solar farms, and looking at the t'NO sites ccnt>ined 16 

17 of being able to create the solar farm. 17 

16 The thing that had our utilitY COil'{l3IIy, 18 

19 Duke Energy, concerned at ooo pcint was that we 19 

20 didn't have a bill, a legislation in the state, like 20 

21 North Carolina, to get the tax credits. 11lis year 21 
22 we JUSt got that passed. so that changes tlungs 22 

23 for - • you know, as far as Me Energy is concerned, 23 

24 they are trying to lo::k. at creating sare piloto for 24 

25 solar farms like SC&G has done in the lower part of 25 

l'uJ:eJS 
1 the state. Sa this is an attraction for them, 1 

2 because of the City of Spartanburg. a ~ that's 2 
3 at the table. so it's attractive to them to 

4 develop. you know, this pctentlal uolar faun that 4 

5 can tie into their lines and sell that energy back ~ 

6 to Illlke. 6 

7 Now, the beneht out d that, that:'s part 7 

a of •~t is being 'Nilrked on now. If you look • • and s 
9 that was one of things that MOsaic had stated and Ed 9 

10 Memnott, City Manager. making sure that there was •• 10 
11 you know, the solar farms '"OUld not ilrpact the cap ll 

12 and what they have already completed on the cleanup 12 

13 of the Arkwright d~. 13 

14 Grow Solar is a Cl:l!l'pMY thet has actually 14 

15 developed solar farms on landfills and have done it 15 

16 in North carolina. But llohat we are looking at, 16 
17 since this is a newly capped landfill, is making 17 
18 sure that there is not an 11r~ct and the settling. 18 

19 But with the technology that Grow Solar. .,hat they 19 

20 

21 

22 

23 

have put on scme other solar farms and we are seeing 20 

in BOilV:! other areas is seeing if it can be done here 21 

and that fertili~er plant site and generate -- you 22 

know, the whole talk ia seeing how - you kn01o1, 23 

Page36 
hack for the camuni ty. Because ;ot1U remember, in 

the begiii!Ung, Regenesis was created of the 

Arkwright cc:mlUIIli.ty and Forest Park catmllli.ty, both 
of which now have th<>ir SOl lc) (J)s. And so this ia 

sowething that the owner of the solar fann, in 
selling that energy back, would he able to, to both 

trose nonprofits have SCXIII!! kind of c:arpe:nsation, the 

stream being able to go to two ncnprofits that wauld 
benefit fiQTl the actual solar farm, itself. So that 

is a potential, as fill:" as on the reuse, that wtlllld 

keep people off the site, because this site is 

already fenced in. There is a partul fence arowrl 

here and on the top part . But the thing is is to 

keep people off of that site and making sure, as 

some of the c:oaments that have c:cme in before, no 

one wants to see another industrial facility cCJne 

back in there . 

What kind of benefit could •• 'olhat is the 

best benefit to the COI!I!rullity at this pcint? And 

that's 10here, right now, looking at the pctential of 

a solar farm. So that's where we are with the 

regulatory agencies, the utility and the p~y 

owners, both the City of Spartanburg and MOsaic at 

this pcint 

MS. WOODRUFF: F:ranc:es Woodruff. What, besides 

l'n~:e37 
that s::lar, would be equivalent to placing scmething 

dse therd 

REPRESENTATIVE MITOIELL: Well, as 1 stated, 

you can't put any structures. And when you look at 

the only -- 1t' s like recreational reuse, who is 
going to mintain it? And we see .,'here we are right 
new with the county, they have already identified 

their projects for parks. What· s in the county 

right now on this side, you have both the 295 

CQ!1j)lex with the soccer fields And what the 

Housing Authority in Spartanburg County is looking 

at on this Page property dawn there on Sims Chapel, 

right now that 's the whole point, t::: try to, you 

know, build that park in this ccmrunity het'e. And 

you see how long that has taken for that two 

acres two acres. to build that park. So thirty 

acres --

MS. WOODRUFF: l 'm saying like a plant like 

Solvay. no plants like that could JUSt c:owe in 

there? 

lil!Pru:~EII7ATIVE MITOIELL: A.'ld that's why, with 

those restrictions ·- like the restriction on the 

North Street dump and the Arkwright Mill, it as both 
24 being able to generate a productive use that could 
25 create scme kind of revenue and a revenue stream 

24 of that on there. as far as residential use. 

25 MS. WOODRUFF: Is all that in this pamphlet, 
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Pagel& 
the restrictions and stuff? 1 

MS. SPENCER: No. '!bat's what she was talking 2 

allout earlier. When she eaid there were deed 3 

restrictions on what you could and could oot do With 4 

the property, that '11 what she was talking about 5 

earlier. 6 

!o'S. WOODRUFF: I heard that part, but it didn't 7 
specify what could and what cou1dn' t and what was B 

restricted and what wasn't, 9 

I'.S. JARlWI: They are oot in place yet, at lMC 10 
yet. 11 

12 I'.S. SPENCER: Yeah. 'They are not in place yet. 12 

13 · Sut she gave an exanple of llbat would be on the deed 13 
14 restrictions. 14 
15 MS. WOODRUFF: BecaUBe I recognize Solvay, and lS 

lli before we knew anything, it was there, and so we 16 

17 don't want that to happen again. l7 

18 MS. SPENCER: You're saying you don't want 18 
19 scrnethi.n3 industrial, another industrial structure. 19 

20 MS. WOODRUFF: True that. 20 
21 REPRESENTATIVE M!TOIELL: And Solvay, because 21 

22 of the zoning, zoning restrictions in here, when 22 

23 that was proposed, it was nothing, and it wasn't 23 

24 even on the radar screen. But you remerber, they 24 

25 told the residents that they were going to be 25 

P1111e39 
l apartment CCI!illexes. And there was no zoning, no l 
2 one said l!.llything, and the next thing you knOii that 2 
3 chemical storage facility became GA.F Ole:nicals, the 3 
4 chemical storage they started in there first . And 4 

s that permit: kept going down there. s 
6 Well, can I answer her question? Slle said 6 

7 it was still not zoned, that • s the problem in 7 

B Spartanburg County and scrne of the other places, 8 

9 nobody wants zoning. 'They don't anybody to tell 9 

10 them llbat to do. It's just like the people in 10 
ll Fairmont , they didn' t want zoning, but you ended up ll 

12 with the Palmetto Landfill. Remember when they 12 
13 stopped the race track fron cCJning in there? 'They 13 

14 stopped the race track, but they didn't want zoning. 14 
lS You can't have both. If it's open zoning, I mean, 15 
16 you can put whatever as long as, you know, no all! 16 

l7 shows up and protests for the use. Just like you 11 

18 see a lot of your adult entertainment clubs up 18 
19 there -- 1 said •entertainnvmt" because l didn't 19 

20 want to say strip clubs. 20 
2l I".S. W!XlDRUFF: I tbought you were going to say 21 

22 you 01ooned one of them. 22 
23 REPRESENTATIVE MITOIELL: Is that right, 23 

24 CQUIICilman Reeder? 24 
25 COUNCl!loiAN R£E!l!R: '!bat's true. But as long 25 

Page 40 
as the city, we are in charge of that landfill fence 
around there, there will be no structure on there, 
because no structure can go on there. Because YtJU 

Ci!IU10t iap~ct the ceiling that's there that Will 
cane in there , and then we are back in the same 
situation of going back and doing a cleanup. 

REPRESEN'l'ATIVE Ml'l'O!ELL: In fact, .if you look 
at Fairforest Creek right here, everything on this 
aide of the creek is in the county. Look what's on 
this side. And if you go to the other side, do you 

see those facilities within the city? No. "nlere 

are restrictions. That's why you can't get people 
to understand that they want to stop thi.n3s, but 

they about want zoning, because it's like you can't 
tell me what to do in my yard. 

MS. I«XlDRUFF: They do that anyway. They do 
that anyway. 

REPRESENI'ATIVE MITOIELL: 'Ibis whole thing 
about zoning restrictions, \\'ben that whole thing 
came up and they said that they didn • t want zon1ng, 
we don • t want anybody telling us what to do, that' a 
when you ended up with GA.F. Because remember, the 
Arkwright, Fuller Acres Conm.urity, there was a 
restrictive covenant on those properties back to 
that sul:xlivision. But, you know, for the zoning 

PDge41 
pw:pose there is no zoning. When the folks said 
that they were going to build the apartments and 
they flipped and c:arre in with a cllemical storage, 
they were able to do that because there were no 
restrictions there. 

MS. WOODRUFF: Okay. Like the property that's 

before the railroad track that has been cleared away 
cCJning down North Street, if they wanted to put scone 
kind of plant or sorrething out in that area --

REPRESOOAl'!VE MITOIELL: You're talking about 
that's Mount Vernon, on top of the hill? 

MS. WOODRUFF: Across fran that. 

REPRESEili'ATIVE MITOIELL: 1 mean, there is 

still no zoning out there. But what did they do? 

They haven't been able to get anybody attractive to 
cane back to tlle property. 

MS. I«XlllRUFF: So that property goes out to 
Mount vernon. 

REI'RESOOAl'IVE MITOIELL: Mount Vernon. And 

what they basically did, they cleared out all the 
trees here. And as you can see, the owner of the 
property here did the sane thing !indicating). And 

they did it just going around the corner. 

A lot folks that are out of state that are 
purchasing a lot of these properties, are, you know, 
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2 

s 
6 

7 

8 

9 

10 

Pa.:e.U 
cutt.ing for ~ tinber, thay are making liQneY off of 1 

these properties we see in here. That has been kind 2 

of 

MS. WOODRUFF: 5o nolxx!y owns that? 

REPR.ESENI'AT!VE Ml'I'Cl!ELL: 'ies. The owner that 

owns it, he had has been paying taxes on it and he 6 

ClUI't dci anything with it. 5o they were trying to 

lock at sane kind of way of recouping scme 111011ey off 8 

of that site. so ~y started cuttlng the umber on 9 

the front !!ide and down the side of that of l'l:;)unt 1 o 

11 Vernon Mills. In 
I 

12 MS. WOODRUFF: so we can really lock. for 12 

13 anything up there. 13 

l4 R£1'!1.£.S£N!'ATIVE MITOIELL: You know ·•• ! ll'ean, l4 

15 we have regulatory agencies here If lD!II'!<II'Je 15 

16 applies to put sanethil'J3 together, 'A'Oill.dn't there be 16 

17 a permltting period process that folks can ccmnent n 

18 on? Because they can't grandfather that exwting lA 

19 permit frCIIl that. facility, CiUI they? : lS 

l'age44 
going back to it, they did a reroval back in 2002, 

and in 2014 we are still at the same state. So 

looking at what they are talking about, if they do 

another removal, as she stated, it will be thirty 

years of looking at the pll in the soils to clear, 

CC11pi1Ied to dig;ing those trenches and putting 

tb:lse --

MS. !!!!)~: Solutione. 

REPIU:SENI'A'l'IVE Mlrom..L: -- solutione in 

there, sodium carbonate or whatever the solutions 

that you >o'Ollld inJect, it Wt:JUld end up raising those 

pl! lewl• at a faster rate than what we are talking 

about that impact the last piece of that area there 

on the site. so that'll why I say -· I was asking 

you questions and S<tying thijt, you kn01>1, five 

mJ.llion dollars to renv:rve everything and you •re 

going to still end up probably with the saJre thing 

and a longer rate for that pl! to raise. correct, 

Ms. Giezelle< 

20 MS. Jl\RMI\.N: I'm not really sure about the : 2C MS. BENNETI': Correct. 

21 public o:mnenting on, say, like industrial plants 1 21 MS. Rl!:EDER: Is that your guess? 

22 and stuff like that. I can't ssy. I don't know. ; 22 REP~ATIVE Mln:HELL: Yes. 

23 REI'ii.ESI:'lr.AT!VE M!TO!ELL: But they j\lllt '23 MS. W(X)OR\JFF: ~r they get ready to cone 

24 can't -- 24 in and do thl.s cleanup, is there going to be any 

25 MS. Jl\RMI\.N: Of course the county office watld ; 25 threat to the neighbors or any harm to us, ham 

Pagr-13 
1 have some say for that also. 1 

2 MS. WOODRUFF: So would it be publicized? 2 

REPRESEm'A'l'IVE Ml'l'O!ELL: Yes. J\nd that has 

been the problem w1 th M::runt Vernon, is that they 4 

5 haven't been able to get anybody in because of "hat 5 

6 han taken place in that area. The owners had said 

7 before that they know that this camunity is not 

s going to "'elcome that, so that has been a problem. 

9 And then with the hospital on North Street, with 

10 those new duplexes that they built there, they know 10 

11 that they are going to have an outcry fran the 11 

12 people in there. so that • s why they have had 12 

13 problems and troubles w:Lth getting e001eone l3 

14 attractive to come in thare. ' 14 

15 MS. WOODRUFF: There is a rurror that Housing 
1 

15 

16 AUthority buying all that property ba:·k there and : 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

clearing it out, · l7 

MS. SPENCER: Do we have any mere questions 18 

c:ancerning the IMC site? Refocus, 19 

MS. REEDER: 1 do have just one final :l!le, and 
1 

20 

I w~ll be flnished with it. With our representative 21 

and councilman '"ho have followed th1s. for those of , 22 

us who are not as informed, is alternative numbet 2 1 23 

one that you would embrace? 24 

R.EPRESENI'ATIVE MITO!ELL: Listening to her, 25 

ccaung? 

MS. BI:Nimrl': That was one of the criteria. 

That's called ahort·term effectiveness. J\nd no, 

there \oAJil' t be any. They will have the trucks that 

will caM in with the excavation equiprent and tbat 

kind of thing. 

MS. iol::IJCR\:FF, l rrean, is that net going to 

atir up a lot of dust and dirt? 

MS. l:lnM.7r: No. They will have requirements 

for that. If it's a dry, windy day, they will have 

to wet down the soil so it doesn't have any dust or 

anything. 1\nd that 'A'Oill.d be a requirement. 

P.EPRESENI'ATIVE HITO!ELL: J\nd that "uS done in 

the past wlu!n the coomunity -- that ccmnent period, 

that's where Mosaic, when they put that tent around 

the facility and the water trucks and dug those 

tr~ around the facility and made sure none of 

the runoff ran into Fairforest Creek, that's the way 
they did that back then, so they have been 

consistent, over time, of making sure that that was 

done properly, where it didn't blow off into the 

neigr.borhood. 
MS. WOODRUFF: We had quite a big dust storm 

going through when they, you knoW, brought the soil 

down and dunped it. 'iClU knew, when they put the 
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~~ -~ l dirt down there . 

2 REPRE.S£Nl'ATIVE HITO!ELL: !bat was capping a 
3 landfill. 

4 MS. WOOiliUJFl": !bat's what I'm sayi!Y:j. 
5 R.EPR.ESEm'ATIVE Hl'!'O!ELL: .But 1 'm saying this 
6 is M:>saic. That's not lt:lsaic. I mean, when they 

7 ware doing the landfill and you are excavati!Y:j dirt 
a prior to capping that landfill. 

9 MS. WOODRUFF: Right. 

10 COONCII.MAN REEDER: And that was not hal:mful. 

ll R.EPR.ESEm'ATlVE MITO!ELL: That '*asn' t 
12 contaminated. 

13 COONCII.MAN REEDER: lbat wasn't contamil"tted. 

14 MS. WOOORUFF: I •m saying, what they bringiD;~ 

15 is harmful going on there. 

16 MS. SPENCER: And in this particular situation 
17 they are just di99ing a trench. '!'hey won't be 

18 tak.ing soil thrOl.lgh the neighborhood. '!'hey are 

1 plan there is a sheet in the back. If you want to 

2 write your CCXI'IImlt or question on that sheet and 

3 mail it to Giezelle, or you can send it e-mail. If 

4 you have e-mail, you can send your e•mail to 

5 Giezelle. You can do it afterwards, if you think 
6 about it, or if you think of a question afterwards. 

7 or if you think of sanething and you don't 
a have an e-mail, my infonration -- call me. I will 

9 type it up for you and put your name on it and give 
10 it to Giezelle. Otherwise, thank you all for coming 

11 out tonight. We appreciate your participation and 

12 your interest in the site. And if you have any 
13 questions, again, Giezelle'e information, as well as 

14 mine, is in the proposed plan fact sheet. !bank 

15 you. 

16 (.IMC Proposed Plan Public MeetiD3 Ccllc:luded At 7:30 

17 P.M.) 

18 

19 di99ing a trench on site. 19 
20 MR. CASSIDY: Of the alternatives presented, 20 

21 the impact on the C0111117Jility is going to be minimal. 21 

22 But it' & going to be tOOSt minimal with that 22 
23 alternative, ca~pared to the other t100 alternatives. 23 

24 You know, there 'OCUld be a lot rore potential to see 24 

25 sane effect with the other alternatives. 25 

Page47 
MS. REEDER: What is the duration? C£RTII'ICAT£ 

I, the undersigned, Elaine L. 

l 

2 

3 

4 

5 

6 

7 

9 

MS. BENNE'l"l': It's just an estimte. but they 

are thinking that it will be like fifteen years. 

But as far as active remediation, it probably will 

be, what, three to four years, Dan? lbat' s the 

lt:lsaic contractor. 

Grov~·DeFreitao~ RPR, Notary Public, in an~ for the 

MR. MI\DISON: Well, the actual excavations will 

be very quickly when we put the pipe in. And then 

9 there will be a couple years of periodically adding 

10 ll'OI'e solution to the trenthes. 

ll MS. JAAW.l~: She wants to know the til!'e pericd 

12 of ccnstruction, how long will the construction be? 

l3 MR. MADISON: Construction? I can't say off 

14 the tap of my head, but we are talking about, you 

15 know --
16 MS. BENN£1T: Three months. at the ·I!'OIIt? 

17 

18 

19 

20 

MR. MADISON: Yes. 

MS. SPENCER: State your na!N!, llan. 

MR. MADISON: llan Madison. 

MS. SPENCER: Did that answer your question, 

Zl Ms. Reeder? 

;!2 MS. RnDER: Yes. 

23 

24 

MS. SPENCER: Ar.rf other questions? 

lf there aren't any more questions, but if 
25 you think af sanething afterwards, in the proposed 

State of South Carolina, do hereby certify that the 

foregoing IMC Site Public Meeting was taken on the 

26th day of June 2014. 

That the foregoing ia an accurate 

transcription of the proceedings. 
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hand and seal this~2014. 
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Administrative Record Index 
for the 

INTERNATIONAL MINERALS AND CHEMICALS (IMC) SITE 

SCD003350493 

1.0 PRE-REMEDIAL 

1. 9 Site Inspection Documents 

1. "Final Site Inspection Report, International Minerals and Chemical Corp. (IMC}, Spartanburg, 
Spartanburg County, South Carolina, Revision 1 , " Tetra Tech EM, Inc. (March 22, 1999) 

1.10 Expanded Site Inspection Documents 

1. "Expanded Site Inspection Report, International Minerals and Chemical Corp., Spartanburg, 
Spartanburg County, South Carolina, Revision 1," Tetra Tech EM Inc. (November 16, 2000} 

2.0 REMOVAL RESPONSE 

2. 1 Correspondence 

1. LeHer from Greg Cassidy and Kayse Jarman, South carolina Department of Health and 
Environmental Control (SCOHEC) to Giezelle S. Bennett, USEPA Region IV. Providing the 
SCOHEC's concurrence with the current version of the Action Memorandum for the IMC Fertilizer 
Site. (March 31, 2009) 

2. Cross-Reference: "Responsiveness Summary, International Minerals and Chemicals (IMC) Site, 
Spartanburg, Spartanburg County. South Carolina," US EPA Region IV. (September 30, 2009) 
[Filed and cited in entry 2.9 REMOVAL RESPONSE- Action Memoranda]. 

3. Email from Greg Cassidy, SCOHEC to Addressees. Subject IMC. (10:39 AM). (December 02, 
2009) 

4. Email from Greg Cassidy, SCOHEC to Addressees (with aHachmant). Subject: IMC NTCRA Work 
Plan Solid Waste ARARs. (04:46 PM). (December 09, 2009) 

5. Letter from Debra Waters, The Mosaic Company to Giezelle Bennett, USEPA (with aHachment). 
Regarding Mosiac's Workplan for the non-time critical removal action planned for the Site. (January 
14, 2010) 

6. Letler from Giezelle BenneH, USEPA to Debra Waters. The Mosaic Company. Regarding EPA and 
SCDHEC's approval of the May 7, 2010 Non-Time Critical Removal Action (NTCRA) Workplan. 
(May 20, 2010) 

7. Email from Giezelle Bennetl, USEPA to Addressees (with aHachment). Subjed: FW: IMC submittals. 
(1:00PM). (November 04, 2010) 

8. Letter from Giezelle Bennett, US EPA to Jim Brandt, Mosaic Company. Subject: Notice of 
Completion of Work, International Mineral & Chemical (IMC) Site, Spartanburg, SC. (August 08, 
2011) 

2. 2 Sampling and Analysis Data 

1. Letler from Dan 0. Madison, TRC Solutions to Giezelle Bennett, USEPA (with aHachment). Subject: 
Analytical results for May 2011 Semiannual Groundwater Monitoring Event, Former IMC Fertilizer 
Site, Spartanburg, South Carolina. (June 23, 2011) 

2. 4 Work Plans and Progress Reports 

1. "Non-Time Critical Removal Action (NTCRA) Workplan and Design Report, Former IMC Fertilizer 
Site, Spartanburg, South Carolina," RMT. (October 2009) 
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Administrative Record Index 
for the 

INTERNATIONAL MINERALS AND CHEMICALS (IMC) SITE 

2.0 REMOVAL RESPONSE 

2. 4 Work Plans and Progress Reports 

2. Letter from Robert W. Hanley, RMT to Tina Hadden, USACE. Regarding the Non-Time Critical 
Removal Action (NTCRA) Wor1c:plan and Design Report for the Former IMC Fertilizer Site. (October 
12, 2009} 

3. Email From Greg Cassidy, SCDHEC to Addressees. Subject IMC NTCRA Work Plan. (11:34 AM). 
(October 28, 2009) 

4. "Non-Time Critical Removal Action (NTCRA) Workplan and Design Report. Former IMC Fertilizer 
Site, Spartanburg, South Carolina." RMT (November 2009) 

5. Letter from Greg Cassidy and Kayse Jarman, SCDHEC to Giezelle Bennett, USEPA. Regarding 
comments for the Non-Time Critical Removal Action (NTCRA) Wor1c:plan and Design Report, Dated 
October 2009. (November 03, 2009) 

6. Letter from Giezelle Bennett, USEPA to Debra Waters, The Mosaic Company (with attachment). 
Providing comments for the Non-Time Critical Removal Action (NTCRA) Wor1c:ptan and Design 
Report. Dated October 2009. (November 04, 2009) 

7. Letter from Glezelle Bennett, USEPA to Debra Waters, The Mosaic Company (with attachment}. 
Providing comments for the Non-Time Critical Removal Action (NTCRA) Wor1c:plan and Design 
Report. (February 09, 2010) 

8. Letter from Dan 0. Madison, RMT to Giezelle Bennett. USEPA (with attachment). Providing 
responses to comments for the Non-Time Critical Removal Action (NTCRA) Workplan and Design 
Report. (March 05, 201 0) 

9. Letter from Greg Cassidy, SCDHEC to Giezelle Bennett, USEPA. Regarding comments for the 
Non-Time Critical Removal Action (NTCRA) Workplan and Design Report, dated March 5, 2010. 
(April19, 2010} 

10. "Non-Time Critical Removal Action (NTCRA) Wor1c:plan and Design Report, Former IMC Fertilizer 
Site, Spartanburg, South Carolina," RMT. (May 2010) 

11. Letter from Debra Waters. The Mosaic Company to Giezelle Bennett. USEPA. Regarding USEPA 
and SCDHEC review comments on the Non-Time Critical Removal Action (NTCRA) Workplan and 
Design Report for the Former IMC Fertilizer Site. (May 03. 2010) 

2. 8 Removal Response Reports 

1. Letter from Karen saucier, RMT to William Joyner, USEPA (wfth attachment). Providing the Revised 
Focused Removal Action Worl<plan for the Former IMC Fertilizer Site in Spartanburg, South 
Carolina. (July 17, 2002) 

2. "Non-Time Critical Removal Action (NTCRA) Report, Former IMC Fertilizer Site, Spartanburg, South 
Carolina, May 2011, Revised June 2011, Appendix 0- Manifests (Part 1 of2],'' [2 of 3), RMT, Inc. 
(June01, 2011) 

3. ~Non-Time Critical Removal Action (NTCRA) Report, Former IMC Fertilizer Site, Spartanburg, South 
Carolina, May 2011, Revised June 2011, Appendix D- Manifests [Part 2 of 2)," [3 of 3], RMT, Inc. 
(June 01, 2011) 

4. "Non-Time Critical Removal Action (NTCRA) Report. Former IMC Fertilizer Site, Spartanburg, South 
Carolina, May 2011, Revised June 2011 ," [1 of 3], RMT, Inc. (June 01, 2011) 

2 
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INTERNATIONAL MINERALS AND CHEMICALS (IMC) SITE 

2.0 REMOVAL RESPONSE 

2. 9 Action Memoranda 

1. Action Memorandum from Giezelle S. Bennett, USEPA Region IV to Franklin E. Hill, USEPA Region 
IV. Regarding the request for and documentation of the proposed non-time-critical removal action 
(NTCRA) to address contaminated soil and process residuals at the International Mineral and 
Chemical Corporation (IMC) Fertilizer Site, Spartanburg, Spartanburg County, South carolina. 
(September 30, 2009) [Includes the Responsiveness Summary] [Note: Due to the CONFIDENTIAL 
nature, a portion of this document has been withheld. VVithheld material is available for, Judicial 
review only, at EPA Region IV, Atlanta, Georgia.]. 

2. Revised Enforcement Action Memorandum from Giezelle S. Bennett, USEPA Region IV to Franklin 
E. Hill. USEPA Region IV. Regarding a Change in Scope at the International Mineral and Chemical 
(IMC) Site, Spartanburg, Spartanburg County, South Carolina. (June 01, 2010) 

3.0 REMEDIAL INVESTIGATION (RI) 

3.1 Conespondence 

1. Letter from Giezelle Bennett, EPA Region IV to James Van Nortwick, Vigindustries, Inc. Stating that 
the May 5, 2004 replacement pages for the Remedial Investigation/Feasibility Study (RI/FS) 
Workplan were acceptable and the RIIFS workplan and associated documents dated May 2004 are 
approved. (May 11, 2004) 

2. Letter from Dan Madison, RMT Integrated Environmental Solutions to Giezelle Bennett, EPA Region 
IV. Regarding the schedule for Rl Field Activities at the IMC Fertilizer Site North Street Extension, 
Spartanburg, South Carolina. (May 17, 2004) 

3. letter from Dan Madison, RMT Integrated Environmental Solutions to Giezelle Bennett. EPA Region 
IV (with attachment). Regarding Supplemental Sampling of Wastewater/Process Residuals. (June 
15, 2005) 

4. Letter from Dan Madison and Karen Saucier, RMT, Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding Supplemental Sampling of Wastewater/Process Residuals for the former 
IMC Fertilizer Site, Spartanburg, South Carolina. (August 31, 2005) 

5. Letter from Dan Madison and Karen Saucier, RMT, Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding the Revised Supplemental Remedial Investigation (RI) Workplan for the 
former IMC Superfund Site, Spartanburg, South Carolina. (February 22, 2006) 

6. Letter from Dan Madison and Karen Saucier, RMT, Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding Phase II Supplemental Remedial Investigation (RI) Work Scope for the 
former IMC Superfund Site, Spartanburg, South Carolina. (August 10, 2006) 

7. Letter from Giezelle Bennett, EPA Region IV to Karen Saucier, RMT, Inc. Stating that the Phase II 
Supplemental Remedial Investigation (RI) Work Scope dated August10, 2006 is approved. (August 
18, 2006) 

8. Letter from Dan Madison, RMT, Inc to Giezelle Bennett, EPA Region IV. Regarding the location for 
monitoring well MW~15 in the Phase II Supplemental Rl Work Scope. (August 23, 2006) 

9. Letter from Don Rigger, EPA Region IV to Keith Lindler, SCDHEC. Memorializing agreements 
reached between EPA and SCDHEC during the December 5, 2006 conference call. (December 22, 
2006) 

3 



0711512014 10:27 am [Draft] 

Administrative Record Index 
for the 

INTERNATIONAL MINERALS AND CHEMICALS {IMC) SITE 

3.0 REMEDIAL INVESTIGATION (RI) 

3. 1 Correspondence 

10. Letter from Donald Siron and Harriet Gilkerson, SCDHEC to Debra Waters, The Mosaic Company. 
Regarding response to January 3, 2007 letter outlining Mosaic's position on six additional sampling 
actions the Department had requested. (January 12. 2007) 

11. Letter from Dan Madison, RMT, Inc to Giezelle Bennett, EPA Region IV (with attachments). 
Regarding workplan to assess the geophysical anomaly. {February 13, 2007) 

12. Letter from Dan Madison, RMT, Inc to Glezelle Bennett, EPA Region IV. Regarding the request to 
abandon monitoring well MW-15. (April11, 2007) 

13. Letter from Glezelle Bennett, EPA Region IV to Dan Madison, RMT, Inc. Stating that the request of 
April11, 2007 to abandon monitoring well MW-15 is approved. (April 13, 2007) 

14. Letter from Glezelle Bennett, EPA Region IV to Debra Waters, The MosaiC Company. Stating that 
the Remedial Investigation (RI) Report for the IMC Superfund Site dated April 2007 is approved with 
stipulations. (May 24, 2007) 

15. Letter from Dan Madison and Karen Saucier, RMT, Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding the summary of assessment activities with a geophysical anomaly 
identified near the southern property line of the Former IMC Fertilizer Site. (June 06, 2007) 

16. Email from Dan MQson, RMT, Inc. to Giezelle Bennett. EPA Region IV. Regarding Proposed clean 
up levels to be used in the Action Memorandum for the Former IMC Fertilizer site. (January 19, 
2009) 

17. Meeting Summary- Reuse of Formerly Contaminated Properties in Spartanburg, SC. (November 
12. 2013) 

18. Email from Cynthia Peurifoy, USEPA to Addressees (with attachment). Subject: RE: Spartanburg 
Redevelopment Meeting Notes. (12:13 PM). (December 04, 2013) 

19. Email from Dan Madison. TRC Solutions to Giezelle Bennett, USEPA. Subject: RE: December 17, 
2013 Spartanburg Meeting. (2:58PM). (January 06, 2014) 

20. Email from Tim Heinle, Gro Solar to Addressees. Subject: RE: December 17, 2013 Spartanburg 
Meeting. (10:13 AM). (January 06, 2014} 

21. Email from Giezelle Bennett, USEPA to Addressees (with attachment). Subject: December 17, 2013 
Meeting Notes. (1:46PM) (January 15. 2014) 

22. Email from Tim Heinle, Gro Solar to Addressees. Subject RE: December 17, 2013 Meeting Notes. 
(6:34PM). (January 15, 2014) 

23. Email from Cynthia Peurifoy, USEPA to Addressees. Subject: Fwd: Duke Energy's interest in Solar 
Farm at Arkwright Superfund Sites. (4:41 PM). (February 24, 2014) 

24. Letter from Franklin E. Hill, USEPA to Harold Mitchell, ReGenesis. Subject: Support for renewable 
energy development on the Arkwright Dump and International Mineral and Chemical (IMC) 
Superfund Sites. {March 21, 2014) 

4 
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INTERNATIONAL MINERALS AND CHEMICALS (IMC) SITE 

3.0 REMEDIAL INVESTIGATION (RI) 

3. 2 Sampling and Analysis Data 

1. Memorandum from Rick Gillam, EPA Region IV to Bill Joyner, EPA Region IV. Regarding the 
Preliminary Air Modeling for lntemational Materials and Chemical (IMC) Corp. Superfund Site 
located in Spartanburg, South Carolina. (November 08, 2001) 

2. Letter from Dan Madison, RMT, Inc. to Giezelle Bennett, EPA Region IV (with attachments). 
Regarding grid locations selected for laboratory analysis. (July 15, 2004) 

3. letter from Dan 0. Madison, RMT Integrated Environmental Solutions to Giezelle Bennett, EPA 
Region IV (with attachments). Regarding the proposed analytical parameters and second round 
groundwater samples at the IMC Fertilizer Site North Street Extension, Spartanburg, South Carolina. 
(July 28, 2004) 

4. Memorandum from Brian Striggow, EPA Region IV to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding temporary well sampling associated with IMC Fertilizer SESD Project 
#07-0339. (April04,2007) 

5. Letter from Judy Canova, South Carolina Department of Health and Environmental Control 
(SCDHEC) to Glezelle Bennett, EPA Region IV (with attachment). Regarding the IMC Sampling Trip 
Report for May 15,2007 and May 16,2007. (June 11, 2007) 

6. Memorandum from Brian Striggow, EPA Region IV to Giezelle Bennett. EPA Region IV. Regarding 
the results of the temporary well sampling associated with IMC Fertilizer SESD Project #07-0339. 
(June 14, 2007) 

7. letter from Dan Madison, RMT to Reginald E. Robinson, South Carolina Department of Health and 
Environmental Control (with attachment). Regarding comments on SCDHEC's Former IMC Fertilizer 
Site Sampling Trip Report. {June 19, 2007) 

8. Technical Memorandum from Dan Madison, RMT to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding SCDHEC Stream Sampling Event, May 15-16,2007. (June 19, 2007) 

9. Technical Memorandum from Dan Madison, RMT to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding analytical results for groundwater sample splits collected from temporary 
wells at the Former fMC Fertilizer Site, Spartanburg, South Carolina. (July 02, 2007) 

10. Letter from Dan 0. Madison, TRC Solutions to Giezelle Bennett, US EPA (with attachment). Subject: 
Analytical results for October/November 2011 Semiannual Groundwater Monitoring Event. Former 
IMC Fertilizer Site, Spartanburg, South Carolina. (February 06, 2012) 

11 letter from Dan 0. Madison, TRC Solutions to Giezelle Bennett, USEPA (with attachment). Subject: 
Analytical results for May 2012 Semiannual Groundwater Monitoring Event, Former IMC Fertilizer 
Site, Spartanburg, South Carolina. (July 31, 2012) 

12. letter from Dan 0. Madison, TRC Solutions to Giezelle Bennett, USEPA (with attachment). Subject: 
Analytical results for November 2012 Semiannual Groundwater Monitoring Event, Former IMC · 
Fertilizer Site, Spartanburg, South Carolina. (January 22, 2013) 

13. Email from Dan Madison, TRC Solutions to Giezelle Bennett, USEPA (with attachments). Subject: 
FW: Updated Risks Support Tables- IMC. (9:09am). (July 07, 2014) 

14. Email from Dan Madison, TRC Solutions to Giezelle Bennett, US EPA (with attachment). Subject: 
RE: IMC. (5:05 pm). (July 11, 2014) 
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INTERNATIONAL MINERALS AND CHEMICALS (IMC) SITE 

3.0 REMEDIAL INVESTIGATION (RI) 

3. 4 Work Plans and Progress Reports 

1. "Remedial Investigation and Feasibility Study (RIJFS) Workplan. IMC Fertilizer Site, Spartanburg, 
South Carolina," RMT, Inc. (May 2004) [Contains May 2003 Focused Removal Report, Volume 1 
of 2 as attachment H). 

2. Letter from Dan Madison and Karen Saucier, RMT. Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding the proposed Supplemental Remedial Investigation (RI) Workplan at the 
Former IMC Superfund Site, Spartanburg, South Carolina. {December 16, 2005) 

3. Technical Memorandum from Dan Madison and Karen Saucier. RMT,Inc. to Giezelle Bennett, EPA 
Region IV (with attachments). Regarding the Supplemental Remedial Investigation (RI) Workplan. 
(July 14, 2006) 

3. 7 Applicable or Relevant and Appropriate Requirements (ARARs) 

1. Letter from Giezelle Bennett, EPA Region IV to Reginald Robinson, SCDHEC. Regarding a request 
for Identification of State of South Carolina Applicable or Relevant and Appropriate Requirements 
(ARARs) that pertain to the International Mineral and Chemical Corp. (IMC) Superfund Site located 
in Spartanburg, South Carolina. (April 25, 2007) 

2. Letter from Harriet Gilkerson, SCOHEC to Giezelle Bennett, EPA Region IV (with attachment). 
Providing a response to the request for identification of State of South Carolina Applicable or 
Relevant and Appropriate Requirements (ARARs) that pertain to the International Mineral and 
Chemical Corp. (IMC) Superfund Site located in Spartanburg. South Carolina. (May 15, 2007) 

3. 8 Interim Deliverables 

1 . "Focused Removal Report, Fonner IMC Fertilizer Site, Spartanburg, South Carolina, Volume 2 of 2," 
RMT, Inc. (May 2003) [Note: This document, comprised of sampling and analysis data, is not 
included in the Administrative Record but may be reviewed, by appointment only. at EPA Region IV, 
Atlanta, Georgia.]. 

2. Cross-Reference: "Focused Removal Report, Former IMC Fertilizer Site, Spartanburg, South 
Carolina, Volume 1 of 2," RMT, Inc. (May 2003) [Filed and cited in Appendix H- Focused Removal 
Report as entry 1 in 3.4 REMEDIAL INVESTIGATION (RI)- Work Plans and Progress Reports], 

3. "Refinement of Ecological Chemicals of Potential Concem, Former IMC Fertilizer Site, Spartanburg 
County, South Carolina,u RMT, Inc. (August 2003) 

4. "Remedial Investigation and Feasibility Study Health & Safety Plan, IMC Fertilizer Site, Spartanburg, 
South Carolina," RMT, Inc. (October 2003) 

5. "Remediallnvestlgatfon and Feasibility Study Sampling and Analysis Plans, IMC Fertilizer Site, 
Spartanburg, South Carolina.~ RMT, Inc. (May 2004) 

3.10 Remedial Investigation (RI) Reports 

1. "Remedial Investigation (RI) Report, Fonner IMC Fertilizer Site, Spartanburg, South Carolina, 
Volume 1 of 2," RMT, Inc. (April2007) 
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3.0 REMEDIAL INVESTIGATION (RI) 

3.10 Remedial Investigation (RI} Reports 

2. "Remedial Investigation (RI) Report, Fonner IMC Fertilizer Site, Spartanburg, South Carolina. 
Volume 2 of 2.'' RMT, Inc. (April2007} [Note: A portion of this document. comprised of sampling 
and analysis data, is not included In the Administrative Record but may be reviewed, by appointment 
only, at EPA Region IV, Atlanta, Georgia.]. 

3.11 Health Assessments 

1. "Health Consultation, International Minerals and Chemical, Spartanburg, Spartanburg County, South 
Carolina," Agency for Toxic Substances and Disease Registry (ATSDR). (November 08, 1999) 

3.12 Endangerment Assessments 

1. "Screening Level Ecological Risk Assessment, IMC Fertilizer Site, Spartanburg, South Carolina," 
RMT Integrated Environmental Solutions. (March 2002) 

2. Letter from Karen Saucier, RMT Integrated Environmental Solutions to William Joyner, EPA Region 
IV (with attachment). Regarding responses to the technical review comments provided by the 
USEPA on the revised screening level ecological risk assessment. (March 26, 2002) 

4.0 FEASIBIUTY STUDY (FS} 

4. 1 Correspondence 

1. Letter from Dan 0. Madison, TRC Environmental Corporation to Giezelle Bennett. USEPA. Subject 
Request for extension for submittal of responses to Agency review comments dated December 5, 
2013, Focused Feasibility Study For Groundwater. (January 06, 2014) 

2. Letter from Giezelle Bennett, US EPA to Jim Brandt, Mosaic. Subject: Approval of the Focused 
Feasibility Study (FFS) Report, IMC Superfund Site, Spartanburg, SC. (June 02, 2014) 

4. 2 Sampling and Analysis Data 

1. Email from Dan Madison, TRC Solutions to Giezelle Bennett. USEPA (with attachments). Subject: 
FW: Replacement Pages for IMC FFS Report. (9:09am). (July 14, 2014) 

4. 9 Feasibility Study (FS) Reports 

1. "Feasibility Study (FS) Report, Fonner IMC Fertilizer Site, Spartanburg, South Carolina," RMT, Inc. 
(February 2008) 

2. "Focused Feasibility Study (FFS) Report Fonner IMC Fertilizer Sitem Spartanburg, South Carolina, 
July 2013, Revised March 2014 and May 2014," TRC Solutions. (May 2014} 

4.10 Proposed Plans for Selected Remedial Action 

1. "EPA Proposes Action on International Mineral & Chemical (IMC) Site, Spartanburg, South 
Carolina," EPA Region IV. (May 2009) 

2. "Superfund Proposed Plan Fad Sheet, International Mineral & Chemical (IMC) Site, Spartanburg, 
South Carolina." EPA Region IV. (June 2014) 
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7.0 REMEDIAL ACTION (RA) 

7. 8 Remedial Action Documents 

1. Letter from VVIIie Morgan, SCOHEC to John Dickinson, EPA Region IV (with attachment). Providing 
a copy of the Closure Plan for International Minerals & Chemical Corporation, Spartanburg, South 
Carolina. (August 14, 1986) 

9.0 STATE COORDINATION 

9. 3 EPA/State Contracts 

1 . "Clean Water Act Section 404 Joint Federal and State Application, Former IMC Fertilizer Site, 
Spartanburg County, South Carolina." RMT. (October 2009) 

10.0 ENFORCEMENT 

10.11 EPA Administrative Orders 

1. Administrative Order on Consent for Remedial Investigation/Feasibility Study and Removal Action. 
In the Matter of: IMC Fertilizer Site, North Street Extension Spartanburg, Spartanburg, SC, 
V~gindustries Respondent. EPA Docket No. CERCLA-01-3753-C. (July 10, 2001) 

2. Administrative Settlement Agreement and Order on Consent for Removal Action, In the Matter of: 
International Minerals and Chemicals Superfund AHemative Site, Spartanburg, Spartanburg County. 
South Carolina, V~gindustries, Inc. Respondent, CERCLA Docket No. CERCLA-04-2010-3751 
(October 03, 2009) 

11.0 POTENTIALLY RESPONSIBLE PARTIES (PRP) 

11. 9 PRP..Speclflc Correspondence 

1. Letter from Robert Jourdan, US EPA Region IV to Michael Oaneker, Arnold and Porter. Notifying 
V~gndustries, Inc. of potential liability for remedial investigation/feasibility study (RIIFS) and demand 
for payment In reference to the IMC Fertilizer Site, Spartanburg, South Carolina. (June 21, 2001) 

2. letter from Rosalind Brown, USEPA to Michael Daneker, lntemational Mineral & Chemical, Inc. 
(with attachment). Regarding the demand for reimbursement of past costs expended at the IMC 
Fertilizer Superfund Site. (July 13, 2005) [Note: Due to CONFIDENTIAL nature, a portion of this 
document has been withheld. Withheld material is available for, Judicial review only, at EPA Region 
IV, Atlanta. Georgia.]. 

13.0 COMMUNITY RELATIONS 

13. 1 Correspondence 

1. Letter from Chuck Claunch, Duke Energy Carolinas to Harold Mitchell, Jr., ReGenesis, Subject: 
Arkwright Community. (February 25, 2014) 

13. 6 Community Relations Plans 

1. "Community Involvement Plan, International Minerals and Chemicals Site, Spartanburg, 
Spartanburg County, South Carolina," Black & Veatch Special Projects Corp. (July 27, 2001) 
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13.0 COMMUNITY RELATIONS 

13.9 Fact Sheets 

1. Cross Reference: "Superfund Proposed Plan Fact Sheel International Mineral & Chemical (IMC) 
Site, Spartanburg, South Carolina," EPA Region IV. (June 2014) (Filed and cited in Entry Number 
2 of 4.10 FEASIBILITY STUDY (FS)- Proposed Plans for Selected Remedial Action] 

17.0 SITE MANAGEMENT RECORDS 

17. 4 Site Audio-VIsuals 

1. letter of transmittal from Dan Madison. RMT. Inc. to Giezelle Bennett, EPA Region IV (with 
attachments). Regarding photographs of soils from borings that penetrated wastewater/process 
residuals at the Former IMC Fertilizer Site. (May 26, 2005) 
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